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PREFACE 


It W 11 be remembered that wn ei the Consultative Com 
mittcc vvas reconstituted in July, igzo the Board gave them 
two references The first o / these vpjn the differentiation 
in curriculum between boys and girls in Secondary School 
was discharge! late in 1922, and the Report of the Committee 
has been hr some tiro" before the public The second refer 
cnce was m the following terms — 

'What use can be made in the public system of 
education of psychological tests of educate 
capacity ? 

The Committee have now presented the.r Report upon th s 
subject to the Board and the Board are arranging for its 
immediate publication 

In so doing they must not of course be understood as 
committing thcm-clvcs to endorsement of the conclusions of 
the Committee or of the views stated bj their officers in 
evidence before the Committee Thc\ believe however tha 
the full and thorough treatment accorded to the «ub,ect lr 
this Report wall afford valuable guidance to all tho«e student: 
of education — and there are many — who are anxiou^ to pursue 
a topic, comparatively speaking so new so intricate and’ec 
full of possibilities of error yet so important and they desire, 
in the name of the general body of teachers and admin strator=j 
to thank the Committee for the tune and labour expended 
upon the work including of course those distinguished men 
who though not members of the Committee agreed to sera 6 
on Dr Adanus Sub-Committee and who m that capacity* 
rendered indispensable assistance in the preparation of tha 
Report I 

L A SELBY BIGGE 

June 1924 
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INTRODUCTION 

On 29th Jul> 2020 the Board sent two References to the 
Consultative Committee, one on the differentiation of curricula 
the other on the u*c of psj chological tests in the general system 
of education throughout the country For reasons which will 
b*' readily appreciated the Committee took first the Reference 
on differentiation of curricula, spent about two jears in its 
mae-itigation and reported in September, 1922 Meanwhile 
realising that its second Reference was highly technical and 
would need much expert assistance and advice, it appointed a 
Sub Committee of six of its members wath Dr Adami as Chair 
man, and wath power subject to the approval of the President, 
to co-opt members from oiitsidc 1 In this waj it was fortunate 
enough to secure the services of Dr P B Ballard Dr C S Mjers 
and Professor C E Spearman who placed at its disposal their wide 
knowledge and sound judgment and to whose ungrudging help 
and co-operation it is \cr> deeplj indebted Not less docs it 
owe its cordial gratitude to Dr Cynl Burt, who supplied it 
wath evidence, who wrote for it some invaluable memoranda 
for Appendices IV, V and VII and whose work has influenced 
almost ever} page of our first chapter 

The Subcommittee sat 13 times between October, 1920, 
and Maj, 19*2, examined rg witnesses and received in addition 
many valuable pieces of written evidence from psjchologists 
at home and abroad On 25th May 1922 it presented to the full 
Committee a report in which the evidence before it was digested 
and interpreted This report the full Committee took as the 
basts of its w ork 

Since Ma>, 1922 the full Committee has sat on 22 days 
and has heard evidence from iS witnesses including the three 
experts who had served on the Sub Committee and who \ety 
kindly came to explain and develop certain of the points raised 
in its Report A number of additional memoranda scientific 
educatfonal and statistical have also been received and have 
been much utilised espcciall} for the Appendices Man} members 
of the Committee have visited schools and institutions where 
the tests were m use in order to investigate at first hand the 
methods b} which these are applied marked and interpreted 
They also visited the laboratories of Dr Myers and Professor 
Spearman, and submitted themselves to experiment 

1 See Clause 5 (11) of the Order in Council, 22nd July 1920 
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Trom the outvt the Committee decided to interpret the 
term test of edueable capacity, in its widest denotation 
[s'e Report § 50) and after consider 1 tion of the evidence 
from all st lev came to the conclusion that onlj three types of 
tests the «o-callcd intelligence tests standardised scholastic 
tests an I tn a less degree vocational tc«ts were suitable for use 
in schools and other educational institutions as distinct from 
psychological laboratories Even within these limits it appeared 
that the theor> of mental testing has not ad\ anced as jet beyond 
the stage of whit may be called temporary stability Jt would 
therefore be dangerous and misleading to lay down any dogmatic 
rules as to the u<es and limitations of the v anous t >7x5 especially 
as tip to the present time comparative!) few systematic expert 
ments in th**ir use have l#cn made through Fngland and Males 
and there is consequently no large bod> of experience suitable 
to national conditions such as is available in the United States 
an 1 in German) A res itri of the work that is being done in 
countries outside Great Britain is given in Appendix III 

Me take this opportunity of thanking our witnesses for their 
evidence much of which is verv technical and must have taken 
great time and trouble to prepare M e regret tint it is impossible 
to pnnt the evidence in full but we reproduce m Appendix IX 
the view -3 of psychologists on the difficult question of testing 
for general and^ special abilities Especially we would record 
our gratitude not on!) to the four distinguished psychologists 
whose names we have already ated but to Mr A E Twontymnn 
Librarian of the Board of Education who prepared for us the 
valuable note on Grades in American Schools printed in 
Appendix VI and to our Secretary Mr R E )oung whose 
unstinted labour has greatlv helped us to thread the mazes of an 
abstruse and complicated problem 



CHAPTER I 

HISTORICAL SKETCH OF THE DEVELOPMENT OF 
PSYCHOLOGICAL TESTS 1 

I —THE DEVELOPMENT OF EXPERIMENTAL AND 
INDIVIDUAL PSN CHOLOG1 
l For ov cr two thousand years in Us general problems and 
accepted principles psvchologv presented no great change or 
development It continued as it had begun a branch of 
metaphysics rather than of science The chief method of the 
psychologist was still introspection and his chief subject 
himself All that he could offer to the teacher was an a prion 
sys tern of general! sod maxims vague speculative commonplace 
an 1 of little practical use 

But dunng the early part of the nineteenth century 
influenced chiefly by the introduction from other natural 
sciences of an experimental procedure and of a mathe- 
matical technique the study of the mind took a new direction 
The psjchologist left his armchair for the laboratory and his 
inquiries and his methods mo\ ed further away from tho«e of the 
philosopher and inclined for a while towards those of the physi 
ologist His science however for more than another fiftj years 
still remained an abstract discipline a science pure \nd unapplied 
prc-occupicd with fundamental issues as to the nature and 
the working of mind in general Differences between one 
mind and another it ignored Trom time to time indeed when 
studying some sample person m his laboratory the notice of the 
experimenter was inevitably diverted from a general analysis of 
thought in the abstract to the concrete peculiarities in the thoughts 
of particular thinkers Yet for long these individual differences 
were looked upon merely as disturbing irregularities deviations 
which had to be allowed for or averaged away before any sound 
conclusion of universal scope could be examined or deduced 
Personal equations therefore were devised to discount 
these 'o- called errors of measurement At length however 
attention came to be focussed directly upon these differentiating 
qualities in and for themselves Their origin was investigated 
and their variations with varying age sex race heredity and 

* This historical introduction was prepared at the request of 
the Committee by Dr Cyril Burt 
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environment Mere themselves discovered to be nch in interest 
And thus -vt last an independent branch of mental science 
differential or individual psycholog}, was founded and 
named 1 

II— MUSICAL METHODS OT DIAGNOSIS 

2 In previous centuries it is true some crude and curious 
attempts had been made upon empirical lines to draw up brief 
rules for the estimation of individual capacity and character 
Most of these efforts however relied upon external and physical 
signs a tendency which to-daj, though obsolescent is not extinct 
In the eighteenth century Lav a ter, bringing together many 
traditional precepts and adding several shrewd observations of 
his own published a treatise on physiognomj a man s dis 
position anti abilities were to be inferred according to ingenious 
principles from the features and expression of his face* Thirty 
} ears later Gall propounded his system of phrenolog} , localising 
some twenty -six complex propensities m various areas or 

organs' of the brain and deducing their development from 
the relative prom nence of the ov erlying regions of the skull* 

3 Anatomical Stigmata Of all such attempts at inferring 
psjchical qualities from physical signs the most recent and the 
most widespread is the doctrine of anatomical stigmata This 
doctnne received its most thoroughgoing application in the 
theories of the Italian school of criminology, whose exponents, 

*The problems principles and development of individual 
psychology may be traced (down to the date of publication) m W 
Stems Differenltelle Psychologic {1911) which conta ns a classified 
bibliography of over 1 500 references 

*The many teachers who are interested m the possibility of 
physiognomical diagnosis may be referred not on!} to Lavaters 
quaint Essay on Physiognomy destined to make man knozvn and loved 
[177’’) but also to Bell s Anatomy and Philosophy of Expression 
{1806 3rd ed (posthumous) 1872) Darwins Expression of the 
Emotions of Man and Animats (2nd ed 18S9) Jfantegazza s Physi 
ognomy and Expression (1904) and for recent statistical studies 
Child Study j une 1919 Facial Expression as an index of Mentality 
and Langfel 1 Judgments of Emotions from Facial Expression 
(J Abn Psych xin 172 cf aisoPsycJ Rev ssv 4S8) 

* Gall and Spurzheim Anatomic el Physiologic du Sy stive 
Nerteux en Giniral et du Cetveau en Parhcuher ai.ee des dbsenations 
sur la poss bthli de reconnoitre plusteurs dispositions intellecluelles et 
morales de l homme et des ammaux par la configuration de Jeurs tiles 
(iSio) 
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under the lead ©f Cesare Lombroso published their observations 
and conclusions during the closing decades of the nineteenth 
century The upholders of this doctrine claimed that it was 
possible to recognise defective intelligence and degenerate 
character from certain visible marks or malformations connected 
principally with the size and shape of the head Small misshapen, 
or asymmetrical skulls low narrow and bossed foreheads broad, 
depressed or upturned noses narrow, high or V shaped palates, 
lobeless projecting or crumpled ears these and many similar 
anatomical anomalies were thought to mdicdte a reversion to some 
low and primitive type Even at the present day there are still 
many teachers and medical officers who prefer to base their 
diagnoses of mental defect or moral degeneracy upon physical 
peculiarities of this kind 1 * * * * * VII 

Generally however little emphasis is now placed upon 
cranial stigmata In destroying all practical reliance upon the 
inspection and measurement of heads the work of Professor 
Karl Pearson and his followers has perhaps played the decisive 
part 8 Pearson after analysing data from 5 000 school children 
and 1 000 undergraduates concluded that the correlations be 
tween intelligence and the dimensions 0/ the skull though posi 
tive are far too small for trustworthy predictions There are 


1 Of early work done upon these lines m England the most 
important n as that of Dr Francis Warner Extensive examinations 
in various English cities were earned out by him and reported to a 
Special Committee of the London Chanty Organisation (1876) 

appointed to inquire into the education and care of imbeciles What 

ever may now a days be thought of Dr Warners reliance upon 
phjsical criteria such as nerve signs and stigmata of degeneracy 
his surveys did much to draw public attention n this country to the 
question of inborn differences of intelligence and to the problem of the 
subnormal child 

, * On the lielatonship of Intelligence to Size and Shape of the 

Head Bton elnka V 1906 pp 105-146 Galton w as here the 
chief pioneer ( Head Growth in Students Nature XXXVIII 

1 686 pp 14 and 40) Both he and Bmet [L Annee Psychologique 

VII 1900 pp 314 4.2 cf also XVI 1910 pp 1 30) obtained 
slight but positive results Later researches have emphasised the 
smallness of the correlation more than its positive character 
Dr Gonng s research upon convicts in H M prisons also deserves 
mention as giving wl at some have considered the death blow to the 
more extreme claims of Lombro o and the anthropometric school of 
criminology ( The English Convict A Statistical Study H 
Stationery Office 1913) 
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indeed very few persons whether normal or abnormal who do 
not possess at least one or two so-called stigmata of degeneracy 
Unless several of such stigmata are found together m one and 
the same indn idual the indications mean little or nothing and 
the conjunction of a number of them is rarely seen even in special 
schools for educablc defectives or in fact anywhere beyond the 
walls of asylums for low- grade imbeciles whither the so-called 
clinical types are now commonly removed Except for these 
rare pathological cases psychologists are nowadays agreed m 
distrusting all snapshot judgments based upon an inspection of 
the face and head and -when diagnosing mental characteristics 
rely upon mental rather than upon physical criteria 1 

III— THE ORIGIN Or MENTAL TESTING 

4 Of the application of the new experimental methods to 
the direct study of the differences of individual minds the most 
conspicuous result was the mv enhon of mental tests After many 
long and doubtful trials the possibility of mental testing has at 
length received general acceptance and recently upon an 
enormous scale its value has been demonstrated and its uses 
popularised by the wholesale psychological examination of 
recruits for the American Army 

5 Early ExperinieiJal II orh It is a widespread but erroneous 
notion current both among teachers and the general public that 
psychological testing is a foreign invention a new and alien 
import brought to England from abroad school testing it is 

1 In each of these views — in the speculations of the physiog 
norrnst in the fancies of the phrenologist and in the doctrine of 
anatomical stigmata — there are of course certain elements of truth 
Glandular disturbances for example affect both character ahd in 
telligence on the one hand and the development of the bony 
structures — most consp cuously perhaps the bony structures of the 
head — upon the other Racial types again are characterised by 
slig ht differences in intellect and emotionality and tend to exhibit 
distinctive traits in the conformation of the skull and face Quite 
recently the method of correlation has c hown that often the in 
ferences of practised observers from peculiarities of facial expression 
are trustworthy to a tolerably high degree though here indeed it 
is not so much the shape of the hard features or of the bony frame- 
work that is significant but rather the tones and contractio ns of the 
facial muscles the hab tual exp'ession of moods and the pass_ng 
responses to emotional stimuli (See references ated in footnote* 
p 2 above) 
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supposed, lias come from France, -vocational testing from the 
United States This, however, is unjust The conception of the 
mental test, to whatever extent it may have been developed 
and applied of recent years in other countries, was originally 
put forward by an English scientist It was Sir Francis Gal ton 
who m 1SS3 first announced the possibility of measuring intel- 
lectual abilities by' simple laboratory tests 1 Galton's interest, 
however, was subsequently diverted towards problems of anthro- 
pology and eugenics He suggested, indeed, or elaborated, some 
of the chief statistical devices now in use — the method of. 
percentiles and the method of correlation , from fame to time, 
too, he designed special apparatus for testing the muscular, 
auditory , and other sense? of different persons , he even com- 
menced various investigations into the correspondence between 
anthropometric measurements and intellectual characteristics , 
and finally, in 1S90, lie appended to an article on Menial Tests 
and Measurements, by Professor Cattell*, an ambitious proposal 
for comparing laboratory data with independent estimates of 
human qualities 

The work of Cattell and Galton may be claimed as the first 
seed which bore such prolific fruit in the numerous American 
researches of later years Cattell s most distinguished pupil. 
Prof E L Thorndike, of Columbia University, who has himself 
earned out and inspired more numerous researches upon educa- 
tional tests than any other man, writes thus of his own master 
" Cattell refined Galton’s methods, and won recognition for the 
mental measurement of individuals as a standard division of 
psychology . His work on mental tests was the first of 

a senes of influential contnbutions made dunng the last decade 
of the nineteenth century , and was for many of us the intro 
duefaon to the whole topic of individual psychology 5 ” 

Galton s early tests were earned out mainly m his Anthro- 
pometnc Laboratory at South Kensington Museum Cattell 
instituted a similar senes of mental measurements for the students 


‘Galton F Enquiries into Human Faculty and its Development 
(1883) 

4 Dr J McK Cattell (Professor of Psychology, first m the Univer- 
sity of Pennsylvania aid later in Columbia University) Mind 1890, 
XV 9 p 380 

* Col Ui nv Coutr to Fktl and Psych , XXII, iv , (1914), 92 
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of Columbia University 1 Both of them aimed by tl c intensive 
application of a long programme of lalwratory tests to <cpantc 
individuals at making asy tematic inventory of thur mental 
traits 

Although nch in suggestions for later inquincs Gallon with 
his English collaborators achieved along these lines no final 
conclusions of his own And during the dosing years of the 
nineteenth century the notion of mental testing in sp tc of its 
English origin was taken over almost exclusively by foreign 
investigators — by <uch early vvorlers os 0«.hm and Lbb ngh us 
in Germany and Boas and Gilbert in \menca and later on 
Bourdon Bmet Henn an 1 their collaborators m France 

These earliest foreign researches tamed out between 1S90 
and 1900 tl ough numerous proved contradictor} ard d s 
appointing let even at the present time the} are b} no 
means unmstnictive They exhibit m a dear ard concrete 
fashion the main recurrent fallacies that lx<ct all who attempt 
to appl} ps}diological tests to practi al ends 

Of these initial investigations near!} ever} one is character 
iscd b} two limitations first the experimenters confined 
themselves almost cntirelj to the simplest mental processes 
secondly the> possessed no adequate statistical procedure for 
determining the value of their results 

H —THE USE Or SIMPLE SENSORY TESTS 
6 The tests first used for the measurement of mental capaat} 
consisted chiefly of the traditional laboratory experiments upon 
simple sensory discrimination Tor tins there seem to hate been 
several reasons To begin with the majority of the new expen 
ments in pure psychology experiments chiefly suggested by the 
methods of physiology and physics were at that time concerned 
with sensory capacities — with the ear the ey e ard the skin the 
perception of sound of light of weight and so forth Further 
theoretical psychologists both in England and abroad were still 
much under the influence of that Bntish school of Philosophy 
whose axiom had been — A if tl in in ellccltt quod non prttts in 
sensu The working hypothesis underlying all these earlv 
studies with sensory tests seems to have been an emp hasis upon 

1 J McK Cattell and L Farrand Psyeh Rev (1E96) 61S-64S 
Physical and Mental Measurements of the Students of Columbia 
University 
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cognitive attention it was supposed that the physiological limits 
of the several sense organs were much the same in different indi 
vidnals but that the discrimination of the data supplied by those 
sense-organs depended upon the power of attentive analysis 
a power which appeared to vary greatly from one man to another 
and which many wnters at this date were disposed to identify 
with general intellectual capacity 

7 Lower Senses Tests of Touch and Muscle Sense Galton 
and many of the earliest investigators abroad dealt principally 
with what may be termed the lower senses In his enquines 
into human faculty and its development reported in a small 
volume with that title 1 he had noticed that mental ability 
appeared to be correlated with delicate sensory discrimination 
as tested for example m the comparison of graded weights 
Fellows of the Royal Society he found could distinguish tiny 
differences m heaviness with an accuracy equalled only by the 
practised sorter at the post-office incidentally he observed 
what almost all psychological expenence has since confirmed 
that tests of capacity as distinct from attainment are in general 
but little affected by practice or expenence — far less than would 
otherwise be supposed Later both Gilbert in America* and 
Spearman in England* confirmed this correlation* Another 
lowly form of sensory discnmination much favoured by the 
early psychophysicists was the power of distinguishing two 
touches upon the skin the touches being produced by the points 
of the compass or by a special instrument known as the asthe- 
siometer Bnet in France 8 and later Schuyten m Belgium 8 
both following an earlier German investigation by Wagner 7 
found or thought th£V found that touch discrimination tested 
in this manner formed a practicable measure of intelligence 
This notion howev cr more accurate methods liav e not confirmed 
With the lower senses it would seem at any rate within broad 

1 See Everyman s Library Edition pp 23 25 and 248-251 

* St id Yale Psych Lab 1893 II pp 40 et seq 

* Amer Joum Psychol 1904 XV pp "ox et seq 

* The actual measurement of these correspondences by the precise 
method of correlation nas only introduced by later investigators 
See beloi § 13 

* LAt nit Psych 1899 VI pp 248 et seq 

* Arch de Psych 1903 II pp 321-6 Paedologtsch Jaatbock 
VII 1909 pp 73 1 16 el a! 

* Sarr.ml u Abhandl a d geb d Pad Psych I 1896 
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limits y oung children are almost as sensible as o’d dull cluldrcn 
as bright and savages as cmliscd men 

8 Higher Senses Tests of Heart! g and Vision With tests 
of the higher senses of hearing and of sight some positive 
correspondence with general intelligence lias been more certainly 
established Man} of the either physical surveys earned ojt 
in schools had demonstrated that defective vision v*as extremely 
common among backward children although of course among 
the short-sighted man} abl« persons are nevertheless to be 
found 1 And measunng expenmentall} the po ver to discriminate 
different shades of bnghtness by the eje Gilbert found a small 
but significant agreement between lus visual tests and the 
intelligence of his examinees # Spearman too found a similar but 
larger agreement One of the earliest of all researches upon the 
inter relations between different mental capacities the mvestiga 
tion of Ochm* had introduced a supposed test of visual discnmi 
nation somewhat more complex, which lias long remained a 
favourite This was the cancellation test consisting m the erasure 
of given letters of the alphabet from a page of printed matter 
Both Ochm himself in Germany and Bourdon following him in 
Trance* found the results of this cxcrasc tall} closcl} with those 
of other intellectual tests and later writers using as a entenon 
the independent judgment of careful observers confirmed the 
presence if not the amount of this correspondence Tests of 
hearing the earlier experimenters do not seem to bav e employed 
though here once again previous medical inspections had shown 
tJiat defective hearing impedes educational progress quite as 
noticeably as defective sight 4 The auditor} test preferred b} the 

1 See eg the report of the extensile tests carried out by 
Smcdlcy at Ch cago 46 th Annual Report of Board of Ed nation 
(Cl cago) 1899 Cohn had endeavoured to lemon trate not tin 
successfully that myopia is essentiallj a disease of evil sation rare 
among country children and common in the to -n see his Hygiene 
of the Eye 1886 and Die Sehleutung vo 1 50000 ScJ alkindern 
Breslau 1899 

* Expemnentelle Studien zur Individual Psychology Dor 
paler Dissertation 1869 sec also Kraepelin Psych Arbeit I 
pp 9 * * 5 * 

* Revue Philosophtque XL pp 153 el seq 

4 See e g Smedley loc at sup and for a summary of earl er 
investigations Chnsman The Hearing of School-children 
ped Sem 1893 II P 397 
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■psychologist consists usually in some form of distinguishing the 
pitch of musical notes The measurements obtained from such a 
test agree with independent estimates of intellectual ability more 
nearly than those obtained from any other form of simple 
sensory discrimination Spearman, for example, working at a 
later date, and using more precise statistical methods, found a* 
correlation of o 94 , that is to say (as he puts it), " the intellectual 
function . . is nine parts out of ten responsible for success 

m such a simple act as discrimination of pitch 1 * " His observa 
tion has smce been confirmed by other investigators «uch as 
Whipple* who obtained an analogous correlation appreciable 
and positive, though not quite so high 3 The peculiar relation 
between auditory discrimination and general intelligence has 
been tentatively explained by the dependence of the development 
of the higher intellectual capacities m man upon his power of 
speech, and of his power of speech upon his power of hearing 
These earlier experiments upon sensory capacity culminated 
at length in the detailed and elaborate research by Spearman, 
to which reference has already been made, and which will be 
described m greater detail on a later page He found a positive 
correlation between all measurable modes of sensory discrimina- 
tion , and attributed this to a common factor which he termed 
" General Discrimination ' Further, he inferred a similar common 
factor underlying the different manifestations of intelligence, 
terming this ' general intelligence " And, finally, he concluded 
that " the common and essential element in Intelligence 
wholly coincides with the common and essential element in the 
Sensory* Functions " 

Y — THE APPLICATION OF SIMPLER MOTOR TESTS 
9 Meanwhile, both in England and abroad, a reaction had 
been gathering ground against what was held to be the intellec 
tualistic and sensationalistic bias of traditional psychology 

1 ’General Intelligence Objectively Determined and Measured 
Amer Journ Psychol XV 1904 p 285 

’ Manual of Menial and Physical Tests p 221 

* Seashore reported no correlation between pitch -discrimination 
and intelligence , and considered rather that the results of this test 
indicated musical capacity Spearman however applying to 
Seashore s own data more careful methods of correlation obtained 
from them a distinct and positive coefficient. 
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io 

Emphasis being placed more and more upon the active* 
aspects of the min 1 In the United States c'p^cialK psychology 
was acquiring a dynamic and pragmatic cast An 1 it is therefore 
natural to find \mcncan investigators beginning to substitute 
tests of a mort active character for the earlier tests of simple 
'cognitive capacity TJie measurement of sensation gave way to 
the measurement of movement 

In the new quantitative psychology cne of the earliest forms 
of laboratory experiment had been the measuring of reaction 
time of the quickness of motor response to a sensory stimulus 
Using this form of experiment side by side with tests of sensory 
discrimination Gilbert 1 discovered a far larger correspondence 
between intelligence and speed of reaction than he had observed 
between intelligence and the discrimination of sensations Bmet* 
also adopted the reaction-experiment but found that the 
reaction times harmonised poorly with intellectual capacity 
whereas a test of pure movement — simple tapping in fact — 
showed at any rate among young children a closer agreement 
Tapping has since been much employed by subsequent invest] 
gators and most of them— Smedlcy Bolton Abclson Kirk 
patnek ard Gilbert lumself — have verified the existence of some 
such correlation Once more however the correspondence 
obtained from all those simple motor tests has seldom proved 
to be conspicuously lugh With older and brighter children it 
usually prov cd smaller than with the younger duller ordcfective 
children and one or two careful investigators — such as Bagley 
and Whipple — have discovered no correspondence whatever 
With strength of movement as with speed of movement the 
same low values have been found The dynamometer for 
example may be conveniently used to test the power of grip 
But here as before the connection with intelligence though 
positive is as a rule variable and slight 3 


» Stud 1 ale Psych Lab II 1893 pp 40 el seq 
f £ Anne's FiycAoCogxqw! /{ 1097 PP 64-96“ •Eprcuvttr 

de Vitesse ehez les Jeunes Garmons 

* B net et Vaschide LAnrt'e Psych IV 1897 pp 15-63 
Experience de Force Musculaire efiez les Jennes Garyons 
S medley- 46th Ann Pep Board of Educ Chtcago 1899 Schuyten 
L Ann/e Psych IX 190? pp 448-9 
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VI— GENERAL RESULTS OF EARLIER METHODS 

io It will be noticed that, throughout this earlier senes of 
researches, the experimenters were confining themselves almost 
exclusively for their tests to the simplest mental functions, 
functions that need for their analysis and measurement technical 
instruments and apparatus often difficult to use, generally 
complicated in structure, and seldom very portable in size and 
weight Such tests and such contn vances were rarely fitted for 
application to young children in the ordinary schools From 
time to time, it is true, tests of memory, attention, association, 
oe illusion, were added to the tests of sensation or movement 
But even these were of a relatively elementary order Looking 
back upon these methods, therefore, it is not surprising to 
discover that they contained no promise of a sure or certain 
indication for a quality so complex as educable capacity 

This slow suspicion, now beginning to break upon the believers 
in laboratory apparatus themselves, w’as ultimately confiimed by 
two or three investigations of paramount importance, which 
approached the general problem from a somewhat novel angle 

n Experiments on Formal Training Of these newer 
researches the first was mainly negative in its result It 
comprised a group of experiments inspired by Professor 
E L Thorndike, an inquiry which has had far reaching effect 
upon educational theory Primarily, his problem was con- 
cerned, not with mental testing, but with mental training and 
its transfer — with the traditional doctrine of so-called formal 
discipline 

Hitherto most investigators had been content to assume 
that each of their tests measured some general faculty or function, 
and that one test only was all that was needful to provide a 
complete measurement of the faculty or function in question 
Crossing out letters was taken to measure perception , repeating 
numbers, to measure memory , reading sj Uables exposed for a 
brief instant, to measure attention And these assumptions, as 
a rule, were left wholly unverified Often there was no attempt 
to check the supposed correlation with faculties or with intelli- 
gence, by companrtg the test results with independent estimates 
of ordinary observers, the experimenter was content merelj 
to relate one test to another and announce that " memorj 
is proportional to perception " or that *' association vanes 
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inversely with other intellectual powers Ccnfornnbly with 
this implicit belief it was almost universally accepted tliat the 
repeated exercise of intelligence of will or of attention m some 
limited direction or upon ^otncspccial subject vvuu! lines stably be 
followed by a general allround lmj rov cment in the faculty 
involved 1 * 

Towards tlie dose of the century however the cxjienmcnts 
of T1 omdihe Woodworth and others 'bowed very condustvely 
that there might be little or no connection between test results 
for one and the same function c\ cn when both tests and functions 
were designated by an identical name Training in one 
mental activity cxcrosed no appreciable influence upon other 
mental activities even where these activities seemed to be most 
intimately akin* And later investigators pursuing this new 
line of thought showed that, tlere might be extremely low 
correspondence between the results of diflerent tests all claiming 
to measure the same general function— memory attention 
suggestibility or whatever it m ght be 

12 Acga/ictf Corcfosions The conflicting deductions of 
various investigators working with similar tests and a similar 
procedure thus seemed to indicate that mental testing could 
lead to no consistent or trustworthy result. This general dis 
lllusionment gamed further confirmation from a summary of the 
most ambitious programme of enquiry earned out m the nine- 
teenth century In 1901 Wlsslcr 3 published the result of ten y ears 
work at Columbia University with an elaborate senes of expen 
mental tests based largely upon Cattcll s ongmal scheme The 
conclusions are about as negative as could be conceived The 
laboratory mental tests say the writers show little 
mter-corrclation The markings of students in college 

1 Stumpf for example had written The power of mental 
concentration upon certain points in \ hatever region acquired 
will show itself effectual m all others also (Tenpsy tholcgie p 123) 
and again Development of will power in connection with any 
activity is accompanied by development of will power as a whole 
[Psych Rev VI p 163) 

1 In passing it should be remarked that this conclusion forms one 
of the many replies to those who fear upon d prion grounds that 
tests claiming primarily to measure inborn capacities must be 
gravely disturbed by practice or experience m allied mental 
processes 

* Psych Rev Von Supp igoi 
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classes correlate with themselves to a considerable degree, but 
not with the tests made m the laboratory " In Germany, so 
eminent a psychologist as Kraepehn 1 came also to an identical 
verdict " At the end of these inquiries,’ he writes " we cannot 
hide from ourselves that the results secured have fallen far short 
of what we had been led to anticipate from collective expen* 
mcnts with the simplest ' mental tests ' " 

The sanguine hopes of Galton and his immediate followers 
seemed, then, to have come to nothing, and the notion of 
mental testing fell into temporary disrepute 1 

VII— APPLICATION OF CORRELATIONAL METHODS 

13 After these discouraging pronouncements, for several 
years little work of any moment was done with mental tests 
Suddenly, however, interest was re-awakened , a new impetus 
and a fresh turn were imparted to the whole inquiry by two 
of the most original and suggestive investigators in this field, 
Spearman in England, and Binet in France 

14 The Coefficient oj Correlation Following the suggestions 
and the practice of English statisticians like Galton and Karl 
Pearson, Spearman now proposed to apply the exact method 
of correlation to psychological data, much in the same way as 
it had already been applied to the physical data of biometry and 
anthropometry , and, devising a short simple and intelbgiblc 
" footrule " for calculating such coefficients, he did much to 
popularise the use of correlation among non mathematical 
psychologists 3 

1 Psych Arbetten II p 324 

* It should be added that for the measurement of stmple and specific 
capacities such as sensory discrimination reaction time and the 
like tests involving elaborate apparatus still remain indispensable 
These more elementary capacities however are but remotely related 
to the work of the classroom and most of tlie testing of this type 
is still earned out not in schools upon children but in psychological 
laboratories upon adult students On the use and technique of such 
tests an excellent handbook is provided by Whipples Man tal of 
Mental and Physical Tests Standard methods are there desenbed 
m full Detailed results are brought together and complete 
references to the literature are appended for each test 

* Array f PfjsMA AV pp 7’ siqef Erst / Psjcdo? It 

1906 pp 89 sqq A coefficient of correlation is a fraction or per 
centage expressing the amount of agreement lietween two senes 
of measurements for detailed explanations and examples sec 
Appendix \ 
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Previous investigators had trusted mainly to the coarse 
method of mere inspection They made rough classifications of 
their examinees into bnght and dull glanced at their expen 
mental data and then declared that according to their general 
impression there was or was not a correspondence between 
one test and another or between the tests on the one hand and 
the teachers estimates of ability on the other and that the corre- 
spondence was high or low A procedure so subjective though 
to this day too frequently relied upon bj teachers and educa 
tiomsts can hardly claim to be scientific Little wonder that 
the earlier inferences were so divergent and conflicting But 
this loose guessing was now to be abandoned The use of a sound 
statistical method of comparison made it possible to ascertain 
conclusively the existence of a correlation between two varying, 
qualities apart from all personal bias and to measure such 
correlations objectively so that they themselves could be validly 
compared When previous data were re-examined in the 
light of these more accurate devices and the new methods 
applied to the old results it could often be shown that the 
original deductions of various experimenters not only contra 
dieted each other but were actually opposed to the true signi 
ficance of their own figures In this way many of the bewildering 
discrepancies could immediately be resolved By the same means 
too irrelevant sources of error could be gauged and eliminated 
and after this had been achieved an appreciable correlation 
would frequently emerge where none before had been suspected 

15 Tie Conception of General Ability In Profe sor 
Spearman s hands the adoption of this new statistical w eapon 
led at once to a remarkable triumph Although at first 
attacked with considerable vigour his generalisations have 
opened up an entirely fresh field and have initiated an entirely 
new campaign Of his various conclusions the most important 
is the theory of a general ability underlying all the various 
mental activities that admit of being tested 

Dr Johnson once declared that had Newton applied h roself 
to poetiy he would have written a great epic A entic iimnc 
diately objected that one man might have great teaming another 
keen judgment another a fine imagination No sir replied 
Dr Johnson it is only that one man has » ore n vtd than 
another He maj direct it differently he maj by accident 
desire to excel in this study or in that Sir the man who has 
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Mgour maj walk to the east just as well as to the west 1 Th<; 
<amc belief m the versatility of genius in the diffusion of defect 
when defect is present underlies Professor Spearman s hypothesis 
of a central fund of mental energy His formulation of the 
hypothesis however was no mere ingenious conjecture It was 
the outcome of an caloratc statistical analysis apphed to a 
long senes of experimental tests 

In England several researches were immediately commenced 
to test his methods and rcsulfs His mathematical procedure 
and his psychological conclusions have alike been sharply 
debated* but on the whole the final trend of recent research 
has been more and more to corroborate his leading principles 
At Oxford and at Liverpool for example early investigations 3 
with tests of increasing complexity intended to tap both lower 
and higher lev els of the m ml appeared to v enfy the hj pothesis of 
a so-called centra! factor of a general ability pervading not only 
simple sensory functions but also radiating in different directions 
and to different degrees among all intellectual capacities At 
the same time it was shown that the capacities reached by the 
more searching tests were apparently for the most part hereditary 
or congenital and that unlike the ordinary scholastic exami 
nation these devices were measuring not so much acquired 
capacity— knowledge gathered by memory or dexterity gained 


Corricfvdum to Isjchologcal Tests of rducabk. Capac t) 

I age i 3 — 

The Greek quotation in Footnote No i should run — 
f w , t ns ao<f>o on On o\n>t of / e a 

4 s)x 45 k> >4 H&SLd Gp 34 

has intervened mainly to the support of Spearman (Brit J Psychol 
1919 IX 111 and iv 1920 X 11 andiu ) From later contributions 
upon either s de it no v appears that the differences of vie v are by 
no meins so complete or irreconcilable as they once appeared Most 
jn/ +1^ iri.itmwjw seem mainly to concern the adequacy of the 
theoret cal proofs offered When it comes to practice the most 
recent and tl e most cautious of the critics is found adopting the same 
working bvpotl esis and employing much the same tests for general 
educational abiltj [eg Thomson Bril J Psychol 19 1 XII in) 

• Burt Bril J Psychol 1909 111 1 / Exp Ped 1911 I u 
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through practice — but rather something inborn The two con- 
clusions seemed to suggest a serviceable working definition for 
the \ague term " intelligence ” It was accordingly defined as 
tnborn, general, intellectual efficiency 

VIII— TESTS Or HIGHER MENTAL PROCESSES 

16 Tlie results of the researches just described showed that, 
for purposes of practical testing, complex processes were more 
important than simple They agreed indeed, with the earlier 
declarations that simple sensory and motor capacities were 
dependent upon intelligence , but at the same time they proved 
quite dearly that the degree of this dependence was compara 
tivdy small, so small in fact that it might easily be obscured by 
errors of measurement or crudities of analysis With complex 
abilities it was different It was now plain that from them far 
better results could be obtained Higher mental processes tho'e, 
for instance, in which both sense perception and motor activity 
were combined, furnished tests far more effectiv e than the lower , 
and as a general rule it was discovered that the higher and the 
more complex the activity tested, the closer teas the correlation x nth 
intelligence 

Instead, therefore, of measuring intelligence by the speed of 
simple tapping, the investigators now required the examinee to 
tap an irregular row of dots (the task involved in using 
JIcDougal! s * dotting machine ’ ) — each tap demanding a distinct 
effort of aiming and the whole experiment calling forth a high 
degree of sus tamed voluntary attention Instead of asking him 
to draw a second line equal to the first, or to bisect a single 
long line, he was required to divide it into two parts in the 
same proportion as the two parts of a smaller line already 
divided Instead of asking him merely to say any word asso- 
ciated with the given test word, he was required to name 
some word standing m a specified logical relation to the test 
word — an opposite a synonym a whole of which it formed a 
part, or a genus of which it formed a species , for example 
to *' Black ” he must reply *' White " , to Bad, " Evil ‘ , 
to " Leg," “ Body “ , or to “Dog * Animal ’ Sometimes the 
logical relations were not single and unif orm but manifold and 
mixed, as in the well known test of Analogies in this test, the 
examinee was shown three words the first pair indicating a 
definite logical relation . and was required to work a sort of 
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“ rule of three ” m words instead of numbers , for example, 

1. Black is to White as Bad is to . . . ? 

2. Leg is to Body as Wheel is to . . . ? 

Sometimes the logical relations had to be combined to form 
inferences, as in the so called test of Syllogisms and m the many 
other .tests of reasoning , the following are simple illustrations : 
i. Tom is taller than Jim , 

Jack is taller than Tom 
Which is the tallest of the three ? 

2 John said * " If the train is late, I shall miss my appoint- 
ment , if the tram is not late, I shall miss the tram " 
We do not know whether the tram was late or not 
Can we tell whether he kept his appointment 5 
The foregoing instances may be regarded as simple tests of 
constructive reasoning — the earliest and the most commonly 
used type Tests of critical or destructive reasoning were almost 
equally effective; and have recently formed the basis of an 
ingenious scale by Dr P B Ballard 1 . Tests of this latter type 
are usually termed Absurdity Tests Binet had already intro- 
duced such a test, consistmg of five absurdities to be explained 
by children aged eleven The child was asked ■ 

i '"I have three brothers. Jack, Tom, and myself ' What 
is silly and absurd m that ? ” 

z " ' Once the body of a poor girl was found in a wood, 
cut into eighteen pieces They say that she killed 
herself ' What is foolish m that ? ’ 

Brnet's three remaining " absurdities " contained similar incon- 
sistencies, of a rather gruesome kind to set before young children 
But five questions do not make a scale Accordingly, for 
this as for so many other test®, in order to multiply the amount 
of possible marks, investigators have adopted one of two possible 
devices , they ha\ e either compiled a number of discrete questions 
or statements, or else combined the whole into one consecutive 
test passage Dr Ballard, m hts Absurdity Test, employed the 
former method, and collected as many as thirty-four non- 
sensical statements which he graded in a series of ascending 
difficulty Others preferred the second method, illustrated by the 

i ‘ The Limit of the Growth of Intelligence," Bnt Journ Psychol 
XII , u , (1921). PP « 9 -* 3 * 
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extract which fo’lows The child is required to read the ps»ige 
and to discover as many absurdities as he can 


A Sunday in Trance 

Tin years ago on a pleasant summer’s afternoon in the 
middle of January 1916 the twelve o clock express from 
Scotland wtts rushmg pa c t the busy terminus of the Great 
Western Kail way at twelve miles an hour 
A dean shaken young Englishman of about fifty years 
of age stepped lightly from one of the first-class carnages 
and hurried slowy down the platform with both hind m 
his pockets carrying a heavy bag and gaily curling tie 
tips of his moustache 

There was not a cloud in the sky and as the ran was 
still fall ng heavily he took off his mackintosh and strolled 
out into the crowded streets of the city The ripening 
field of com through which he passed were turning golden 
as tl e sun r ct m the south etc 

Tests of these various types were found to correlate closely 
with mfcll gence It will be observed that they depend upon 
no special knowledge the words that have to be read by the 
examinee are well within the powers of children at the ages 
specified Hence the answers to the questions depend not 
upon ability to read but upon ability to think not upon acquired 
information or skill but upon native capacity of intellect* 

The better tests therefore seemed as a result of all the 
different experiments to be those requiring for their perform 
ance the higher mental processes and the best tests of all 
those involving the highest levels of thinking — the ability lo 
reason Henceforward for the testing of general intelligence 
simple sensory or motor capacities have been all but turn ersally 
abandoned Except perhaps when dealing with the voungest 
or dullest children no one would now attempt to gauge educa 
tional capacity by s mple measurements of skin-discnnunation 
or speed of tapping 

1 Of researches upon reasoning processes those of Mr W H 
ta Eaglsad {Serf / ryfy VII p zgo ajJ/ww 

of Exf Ped VI 1921 p 1 1) and of Professor F G Bonser in 
America ( Col >n fcia Contnbutim s to Educal on igio XXJCVII) 
merit notice A scale of graded reasoning tests for English school 
children was published m Journ Exp Ped \ 11 and 111 (1919) 

PP 68 et seg and an abridgement is reprinted in Appendix VIII 
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1 7 The Possibility of Group Testing At the same time, 
these newer investigations showed, what had formerly been 
denied, that group tests might prove just as trustworthy for 
the measurement of intelligence as the individual tests wluch 
up to now .lnd principally been favoured 1 Tests of sensory or 
motor capacity, indeed, arc difficult to apply to a number of 
individuals simultaneously , but tests of these higher and more 
complex capacities can readily be earned out as written class 
exercises ■ and the results so procured are both self consistent 
and highly diagnostic Of this conclusion one immediate result 
was that theoretical inquiries into the relations between vanous 
intellectual processes could be earned out much more rapidly 
and upon a most extensive scale The practical corollary, the 
value of group-testing for everyday purposes, was not developed 
until a later penod in the history of mental tests 

18 Specific Abilities Subsequent researches by Spearman 
and his followers led to the distinction of special capacities side 
by side with general ability and the most recent investigations 
seem to shtfn that any one concrete intellectual activity — such 
as memorising a given poem or working a given set of sums 
— may be considered to depend upon intellectual factors of three 
different orders first the general factor, common to all intellec- 
tual activities, and known usually as general intelligence, 
secondly, one or more special or " group ’ factors shared only 
by a limited number of intellectual processes , and, thirdly. 
specific or individual factors, peculiar to each particular test itself 
The difference, no doubt, is principally a difference of degree 
It seems possible to regard the " general factor ” as simply the 
" group factor " that is of the most widespread occurrence and 
the *' specific factors as simply the ' group factors ' that are 
most narrowly limited in their operation 

In the ordinary work of the Elementary School the more 
important " special *' capacities (if one may trust the results 
of experiments on a somewhat limited scale) were shown to be the 
following (x) arithmetical ability, (2) linguistic ability (which 
perhaps may be separated into two ty pes — (a) the more 
elementary verbal ‘factor entering into such simple activities 
as reading and spelling and (6) the more highly developed 
literary factor entering into the activities of English composition) , 
(3) mhnual ability (which no doubt has also several subordinate 

1 See J Exp Ped , 1911 toe ctl sup 
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form’;) ; and perhaps also (}) artistic ability and (5) musical 
ability*. 

Special abilities of a more dement ary and strictly psycho- 
logical kind have been found far harder to determine As already 
observed, in supposing that definite faculties could be measured 
by one or two typical tests, the earlier experimenters proved to 
Ik* much mistaken The few recent inquiries that hive approached 
the problem with the proper statistical methods — those of 
correlation and " partial " correlation— hive so far been un- 
fruitful: they hive as yet succeeded m isohting no special 
unitary functions; much less hate they succeeded in devising 
for such functions any suitable spcrific tests*. 

19. Mental Imagery. One early attempt, however, in the 
analysis of special abilities — qualitative rather than quantitative 
in its method— has of late fallen into somewhat undeserved 
neglect. Galton had classified men according to their 
predominating type of mental imagery, distinguishing the 
" visualiscr " from the *' audile," and both from the '* motile," 
and those again who think in visible pictures of concrete things 
from those who think chiefly by means of heard or uttered 
words. 

1 See Distribution of educational Abilities, pp 5O-O3 Reference 
should here be made to the early work of Mr. R. C. Moore in 
Dr. Burt’s laboratory at Liverpool, of Mr Bradford in Dr William 
Brown’s laboratory at King’s College, London, and particularly 
of Miss Kelhc Carey in Professor Spcaonin’s laboratory at University* 
College, London : a full account of her researches in London County 
Council Schools wilt be found in her articles on ” Factors in the 
Mental Processes of School Children,” especially Part II. ” On the 
Nature of Specific Mental Factors,” and Part III. " Factors con- 
cerned In School Subjects" ( Bnt Journ Psychol 1916. VIII, 

1 and 11, pp 70-92. 170-1 82 ) 

* A striking instance is the negative results of experiments 
attempting to demonstrate the existence of a special motor ability — 
one which casual experience would suggest was among the most 
easily proved After a careful senes of tests, carefully com parts l 
and analysed. Professor Museto concludes ■ ” There can be no 
general motor test because there is no * motor type ’ Motor capacities 
appear to vsrymilopeaeteBtlyolefBe&s&thcr " {prtf fwrre Pffsbsd 
1922 XIII. 11, p 184) It should be added, however, that the 
most recent investigations earned out in the psychological laboratory 
at Cambridge, and at present unpublished, indicate that this apparent 
independence of motor capacities only holds good on the srtnplest 
and lowest levels— a conclusion quite in accordance with the earlier 
researches on simple motor tests alluded to above, in § 9 
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For this purpose he used a test based on the familiar device 
of a standardised questionnaire He asked his subjects to think 
first of some definite object, for example " jour breakfast table 
as y ou sat down to it this morning ” and to consider carefully 
the picture that rises before the mind's eye “ Is the image dim 
or fairly dear? Are the colours of the china the toast, the 
mustard, meat, or parsley, or whatever was on the table quite 
distinct and natural?" "Can you see mentally more than 
three faces of a die or more than one hemisphere of a globe 
at the same instant of time ? ” 

"Can you recall with distinctness the features of near 
relatn es and other persons ? " " Can you hear m your mind s 
car a note which is too high for y ou to sing ? " " Can you with 
your lips open and your teeth apart, think mentally of such 
words as ‘bubble* or ‘putty '? "Can you in imagination 
bear the clinking of teaspoons the slam of a door , or smell the 
odour of tar, of an oil lamp just blown out , or taste sugar, 
chocolate, lemon juice, or currant jelly ? ' According to the 
nature of their replies Galton grided different persons, for 
each form of mental imagery, into what he termed eight octiles, 
ranging from those whose imagery was " bnihant and distinct,' 
to those whose power of concrete imagination was * practically 
zero ” 

The detection of such * imagined " types was at one time 
thought to be of great significance for education The visualising 
child was to be educated upon * look and say principles the 
audile by * phonic " methods But the first enthusiasts by 
their wild deductions and excessive daims brought all such 
efforts into discredit 

With other mental functions there have been similar en 
deal ours to classify individuals according to qualitative types 
— for example, in memory and in attention but these have 
stimulated less interest, and have led to little experimental 
work 1 

There can be small doubt that, if the teacher were able 
not only to measure his pupils intelligence but also to discover 
the different qualitative peculiarities of their minds the indi- 
'F/iuaJe&Tf-'/in, ■at TOAYbs’ds.'ircw&i hn xsva rm&ifjy xv.b.u/^fi 

i See for a summary of the chief contributions Meumann Expen 
men telle Padagogik Xte Vorles Stem DifferentieUe Psychologic, 
Ivap VI XIV A convenient English summary will be found 
in Rusk s Experimental Education Chap XI 
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TIil practical -value of such analysis Ins Iatcl) been demon 
*t rated m the case of cl itdrcn with special talents or special 
ill 'abilities As recent surveys both m Birmingham 1 * * and 
Londtn* seem to have shown the backward child is often 
backward onh because of «ome special disability T?ic so-called 
word blind child for example proves often to have been 
handicapped under a phonic method of teaching b) a poverty 
of auditor) imagci) or, under a look and-sav ' system b> a 
poaert) of usual imager) Similar!) defects in the various 
forms of manor) wall produce grave backwardness in such 
fumlamcnlal subjects as spelling and arithmetic. When these 
underlying defects have been diagnosed and the method of 
instruction appropriately changed the backwardness (as the 
published records of individual cases show) maj vanish in a 
year* 

On the whole however it must be admitted that the measure- 
ment of tl c special clcmentar) functions of the mind as ) ct has 
hanll) begun In their diagnos s the ps)chologist has to rcl) 
upon observation rather than upon testing General intelligence 
has been found in comparison so easy to test and of such 
widespread significance that the testing of special functions has 
been largel) passed over 


I\ —INDIVIDUAL TESTS THE BINET SIMON SCALE 

so Meanwhile abroad a long succession of inquiries stimulated 
largel) by the work of Dr Alfred Binet in Trance had been 
(ending (hough bv a vvhollv different route (o conclusions 
closely resembling those reached in England b) the use of 
correlation As carl) as 1895 Binet had published a programme 
for studying the relations existing between different ps) chological 
processes 4 S B) means of ten tests for ten separate functions 

1 B It Llojd and C Burt Report of an Invest gallon upon 

Backward Children in Birmingham (City of B nmngham Stationery 
Department 1921) 

*C Burt Mental and Scholastic Tests LCC Reports igz r 

* See Brenner Psychology of Special Abilities and Disabiht es 

S L Hollmgnorth Special Talents and Defects and Lvey Fddes 

Word Blindness Brain XLIV in pp 28&-307 

* L Annie Psych (1896) p 411 
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he hoped to secure, in the space of one or two brief hours, an 
exhaustive survey of any guen personality The practical 
success of Bertillon in determining so called '* physical con- 
stants “ by a few rapid measurements of individual criminals, 
seems to have aroused high expectations of achieving a " psychic 
portrait " by methods no less simple and summary 

21 The Diagnosis of Mental Deficiency Buiet’s Scale was 
first constructed for examining the intelligence of Parisian 
school children suspected of mental deficiency and recommended 
for transfer from the ordinary school to special classes ; and 
it is for this purpose that the Scale lias been increasingly used 
At the suggestion of the late Professor J A Green, Miss K L 
Johnston went over to Pans to study the new methods , and 
on her return contributed an English translation of Bmet's 190S 
Scale to Professor Green’s journal 1 In the same year. Dr P C 
Shrubsall published a cntical account of the tests, and of their 
uses m the examination of children for special schools* In the 
following year, the Annual Report of the Chief Medical Officer 
for the Board of Education contained a summary- of the entire 
Scale, and the tests were expressly recommended for use in 
cases of suspected mental defect* 

22 Simplified Methods Brnet began as we have seen with 
simpler tests of motor and sensory capacity, such as tapping 
skin discrimination, and the measurement of reaction times But 
at a very early stage, he felt the need for testing processes of a 
more complex character, such as might approximate more nearly 


1 Joum Exp Ped I,t {1911) pp 25 etseq 

* School Hygiene ( ign) pp 613 el seq , The Examination of 
Mentally Defective Children Reference should also be made to 
the pioneer isork earned out by the school medical officers in tins 
country, particular!} by Dr James Ken (formerly School Medical 
Officer and now Medical Research Officer under the London County 
Council) and ins vanous colleagues Their investigations ma> 
bo found incorporated from time to time in past Annual Reports of 
the Xledical Officer (Education) published b> the London County 
Council The more recent studies by Dr E O Lewis published in 
the Joum Exp T'ed T 9 iv \191S) pp 193-20* and in Studies in 
Mental Inefficiency IV u (1923) pp 27-34 should also be ref-rred 
to in the same connection 

* Annual Report for 1912 Appendix E Schedule of Med cal 
Examination of Cluldren for Mental Defect 
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to the practical activities of ordinary life He proposed, accor- 
dingly, to reject wlnt he elemental as ** the brass instruments of 
the band of German psychologists ’ , to exchange the laboratory 
for the 'chool , and to u c e for Ins experiments " no apparatus 
except pen, paper, and a little ink *’ 

In i$g<5 be began by examining £o children, ashing them to 
describe a «imp!e picture, and chvsifymg the descriptions into 
four or fnc generic types He claimed that Ins conclusions 
formed ** the first aeluevement hitherto obtained from an experi- 
mental study of the higher intellectual faculties 1 " Tliesc early 
exjicnmcnts graduall> led lum to formulate a definite view of 
intelligence which, though not published m full until a later 
date, guided the course of lus mam researches 

Ifc began by distinguishing natural intelligence and acquired 
culture And then, contrasting the bcJmiour of the normal 
intelligent child, on the one hand, with that of unintelligent 
defectives and of the demented and insane, on the other, he 
was led to separate mental processes into two kinds or level — 
the lower and the higher The lower processes consist of the 
simple reception of sensor} impressions and (as he phrased it) 
the "mechanical tincli lining ' of habitual associations The 
higher processes are characterised by attentive co-ordination, 
manifested in three w-ays — through purpose e direction through 
activ e adaptation, and through conscious correction The former 
are anal} tie, the latter synthetic. The former reproductive, 
the latter creativ c The former are automatic and unregulated , 

the latter are controlled and sclf-cntical, and exhibit progressive 
learning through trial and experience Thr<e, in Bmet's view, 
are the chief marks of intelligence 

In any intelligent process, he adds, ‘ the greater number of 
our elementary faculties are involved Nearly all the pheno 
mena with which psychology concerns itself are phenomena of 
intelligence “ Hence a test of almost any faculty is in a 
sense, a test of intelligence and, to yield a satisfactorj measure, 
not one test, but many different tests in combination must be 
used "To cover a wide field of observation it goes without 
saying Ain't our Atste mnsA. fee mainfdid and hsAerogewteas ' , 
and ‘instead of measuring the intensity of simple faculties the 
vain ambition of the psycho-physicists we shall measure acts of 
adaptation Understanding the normal progress of development 


L Annie Psych (1S97) p 296 
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we shall be able to determine liow manj years an individual is 
advanced or retarded 1 * ’* 

Though sometimes known as the * Trench ” procedure 3 in 
contrast to the " German " (which still clung, for the most part, 
to the traditional class of laboratory experiment) the new type 
of experiment was not exclusively confined to France Two 
jears after Bluet’s first contributions, Ebbinghaus influenced 
in all probability, by Bmet’s fresh method of approach, attacked 
the problem from a standpoint entire!} new in Germany Being 
requested by the educational authorities of Breslau to assist m 
an official examination of certain schools of Silesia, he proceeded 
to invent a new test of intelligence which he called a “ Ivombina 
tions Methode ** (completion method ) 3 

Like Bmet, he began by analysing the real psjchological 
nature of processes which men in ordinary life are accustomed 
to regard as intelligent such processes, he thought, consist 
invariably in " bringing together a multitude of separate and 
disordered fragments of experience into a single whole that is 
unitary, full of meaning and in some way or other, purposive ” 
Like Bmet, therefore, he concluded that intelligence is exercised 
more m synthesis than in analysis more in the re-organisation 
of sensory percepts than m their bare discrimination Intelli- 
gence, in a word is essentially a process of “combination 4 ." 

It was this synthetic process, accordingly, which he aimed 
at eliciting by his new test A mutilated passage of prose was 

1 See The Development of Intelligence tn Children pp 40 el seq 
253 el seq , and The Intelligence of the Feebleminded Chap XIII 
A Scheme of Thought p 130 el seq 

’See Sharp and Tttchener {Atner Jcurn Psych X pp 348 et 
seq) -who expressly set out to investigate this new departure but 
with no very promising results 

* Zeitschr f Psych und Phys d Smnesorg XIII {1897) p 401 
This important paper of Ebbmgliaus has been described as the 
first great attempt to grapple with the problem But as Binet 
himself points out experimentation on these new lines in Germany 
notably the Wurzburg School s researches upon the psychology of 
thought were reallj stimulated by his own early researches upon 
intelligence And though Binet s scheme of thought' was not 
published m explicit fonn until 1909 its ongm and conception 

tfiAes 'ub ’nevzJci tovArei ‘c/srt.V 

* It is impossible not to relate this new of mental activity with 
Sir Charles Sherrington s conception of the Integral ve Act <m of 
the Nervous System as a whole See hs A ale lectures published 
under that title (1906) and earlier papers there cited 
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put before the examinee and the latter was required to fill in 
the missing words thus combining the disconnected words into 
an intelligible whole by completing the sense Between the 
order furnished by his test and tiic order of ability in school 
work he found a correspondence remarkably close 

Ebbmghaus procedure though for long neglected has since 
proved of much importance in the history of mental testing 
ilis technique is adaptable to tests of v cry different types and 
of late has even been applied for tests of special knowledge 
and information The following specimen is from the opening 
paragraph of a completion test widely used in this country 

Revenge is a of wild justice which the more 

man s nature runs to the ought law to weed it 

out For as for the first wrong it but offend the 

law the revenge of that putteth the law 

out of office* 

The earlier completion tests were based upon simple narratives 
or stones depending largely upon imagination and visualisation 
for their understanding A test which like the foregoing example 
depends upon the power to follow and complete a logical argu 
ment has been shown to yield at any rate with older children 
a far better measure of intelligence' and it has even been 
ascertained that for young children the pnnaple of the com 
pletion-or combination method can also be adapted to pictorial 
instead of verbal material with almost equally satisfactory 
results 5 the test of reconstructing dissected pictures (as it 
was then termed) has more recently been dev eloped in various 
forms 1 and freely used as a test of the so-called performance 
(or non linguistic) type 

In America as has just been observed 5 the first attempts to 
use these simplified methods i n accordance w ith the Trench 

1 Trom the first sentences of Bacon s Essay on Revenge 

* The Consultativ e Committee is of course of op mon that the 
test is of greater value if it does not offer any scope for memo 15 
They recommend that sentences should be specially framed for this 
purpose The Committee also suggest that tests involving reasoning 
po yes are more useful than those of mere pictorial representat on 

* Joitm Exp Ped I « (Z911) p 102 

* For an excellent instance of this test derived partly from the 
principle of the old form board test see Healy Psy eh Rev (1914) 

A Pictorial Completion Test and for a critical survey of wort, 
done with tests of this character see Pmtner and Anderson The 
Picture Completion Test {Educ Psyc) Mon \\ arwick & York) 

1 See footnote 1 p 25 
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procedure were not encouraging But later researches both 
in England and in the United States produced a large senes 
of simple tests for higher mental processes which placed after 
wards a considerable part m the examinations by the wntten or 
group method 1 Tests of this character however were for a 
while cast into the shadow by the great interest aroused in 
x\mcnca and elsewhere by what is now known as the Bmct 
Simon Scale 

23 Irldltgence Measured by an Age Scale Bmet o most 
celebrated achievement was the construction upon a plan 
entire!} novel of a metnc scale (e lelle ntllrtqut) for the measure- 
ment of intelligence The final conception of this scale he 
reached onl} b} steps and stages so that there is in realit} not 
one B net scale but a «cnes of sex cral scales In its latest revision 
the fundamental purpose of the scale was to measure the develop- 
ment of inteihgencc in terms of mental age 5 

With his new unit of measurement his new and simplified 
methods and lus new and suggestive definition of intelligence 
Bmct now abandoned his earlier attempts to extract a quan 
titativc grading in marks from a single consecutive test and 
assembled instead a miscellany of test problems of th“ most 
varied character A correct answer to each test problem was 
to count as an equivalent fraction of a mental year His 
starting point as we have seen was not the usual expert 
ments of the laboratory psychologist but rather the empirical 
method of the teacher and the alienist Teachers and doctors 
had long been accustomed to examine their scholars or their 
patients by means of questions of 1 simple conversational type 
questions meant for the most part to show the state of mmd 
through general information ot scholastic knowledge Th s form 
of oral interview B net adapted and improved by standardising 

1 Among earlier American researches with tests of this type the 
folio ring deserve mention Sharp and Titchener At er J of 
Psych p 34S Allans Thorndike and Hubbell Psycl Rev IX igo2 
PP 374 ser} — both mainly negative m their results Of those 
yielding more pos tive results Whitley Tests for Individual Differ 
ences Arch of Psych 1911 XIX is one of the more important 
A model attempt at standard sing association tests of this kind is 
that of W oodworth and V. ells Psych hlo 1 'XIII 1912 

* The concept of a mental age though new to the psychologist 
was not (as ve shall find) new to the educationist See below 
§ 34 on the standards formulated by the codes of the Education 
Department at Whitehall in the sixties of last century 
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and grading the questions to be put He asks the child, for 
example, such simple questions as these; " What is jour 
name ? ” “ Are jou a little boy or a little girl ? " " How old 
are you’" If the child answers the first two correctly, but 
fads to answer the last, the examiner can already infer that the 
child's mental age is probably about four 5 ears, since a normal 
child of three can usually give his name and sex, and a child 
of fi\ e can state his own age Of the various questions that make 
up the scale, manj, like the three just cited, and the recognition 
and naming of four primary colours (a test for age five), of 
common articles, such as a knife, key and penny, and of objects 
in a picture (tests for age three), and of the four commonest 
coins (a test for age six) pre-suppose merely the normal amount 
of parental instruction that would be given m an ordinary home 
Others depend chiefly upon the teaching of the ordinary school, 
as naming the days of the week, the months of the year, and 
the date, or the exercises in reading, writing, dictation and 
simple computation Others, again, such as the repetition of 
numbers progress^ ely increasing in length — 32, 714 8596, and 
so on — hardly depend at all upon experience or instruction 
Finally , many of the tests still recall the old laboratory* experi- 
ments upon sense-discrimination * for example, the companion 
of graded w eights, and of lines differing in length 

Binet's last version of his scale figzi) contained fifty four 
such simple tasks or questions, five being allocated to each age 
of school life from three to the adult stage, with the exception 
of years XI , XIII and XIV The child was assigned a mental 
age corresponding to the hardest group of questions correctly and 
completely answered I or the correct answer to any additional 
question suitable to a higher age, one-fifth of a j ear was added 
Binet, and his collaborator, Simon, seem originally to have 
chosen their tests to gain information, not only about general 
intelligence, but al'O about special functions they speak of 
such ' faculties as seasonal perception, attention, memory, 
comparison, abstraction, and so forth But later, this possibility 
seems largely* to have retreated into the background, and 
certainly such light as the Scale yields in this direction is but 
a general dim glimmer with an occasional illuminating flash 
Probably the moat sfninng and the most ummpeacfiafil'e principle 
involved in the Scale is that of the heterogeneity of the test- 
problems If, as we have found, every test process depends, 
not cnly upon general intelligence, but also upon specific 
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capacities — or “ faculties * (as Binet calls them), it follows that 
intelhgence can never be measured accurately, unless the tests 
are sufficiently numerous and diverse to eliminate, by averaging, 
the varying influence of these specialised factors Since Binet's 
day it has been a cardinal principle of intelligence-testing never 
to employ (as had hitherto been done) any one test singly, but to 
combine tests of different types into an average measure 

Binet did not check the validity of his scale as a whole, nor 
yet of its component tests, by the method of correlation, but 
this method was soon afterwards applied , and it was found that, 
at any rate with younger and subnormal children, the total 
results correspond very closely with independent estimates of 
intelligence Not until quite recently, however, was the diag- 
nostic value of the separate test problems investigated by an 
adequate statistical method It was then found that the several 
problems differed enormously in their worth , some, such as the 
test of so-called suggestibility 1 , being of no significance whatever 

24 Revisions of the Binet Simon Scale Binet himself, as we 
have noted, published many different versions of lus own Scale 2 

1 The child is shown three pairs of lines increasing in length, the 
right being always longer than the left, he is then shown three 
pairs of lines of equal length The dull suggestible child — the child 
who acts automatically upon any guiding idea that is suggested to 
him — still continues (or is expected to continue) mechanically to 
declare the line on the right is longer, even when no difference is in 
fact perceptible 

* The following are the chief articles published by Binet upon 
this subject — 

(1) Upon the Necessity of Establishing a Scientific Diagnosis of 

Inferior States of Intelligence (L innie Psych X905 
pp 1 63-191) 

(2) New Methods for the Diagnosis of the Intellectual Level of 

Subnormals (L Annie Psych 1905 pp 191-244) 

(3) Application of the New Methods to the Diagnosis of the 

Intellectual Level among Normal and Sub normal Children 
in Institutions and in Primary Schools {L Annie Psych 
1903 pp 245-336) 

(4) The Development of Intelligence in the Child (L Annie 

Psych igoS pp 1-90) 

(5) New Investigations upon the Measure of the Intellectual 

Level among School Children ( L'Annie Psych 1911 

PP 145-201) 

Other small changes appeared when the tests were re-desenbed in 
Les Idces Modemes surles infants {190S) and in the Bulletin published 
through La Soeiili Libre pour L Etude Psychologtque de l Enfant 
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In the first form (1905) the tests were grouped according to 
stages rather than ages It was only in the 190S version that 
Binet showed the practicability of measuring intelligence with a 
single year as a unit In the 1908 version, however, the nhmber of 
tests assigned to successive ages differed greatly and m the 
1911 revision he decided to assign five standardised tests to every 
3 ear Even this revision, usually accepted as B/ net’s final 
version, was printed and repnnted in different boohs and 
pamphlets with minor modifications , and, almost to the day 
of his death, he was still engaged upon its revisal It is clear 
that he did not in any way regard his published versions as 
ultimate 

25 {1) The Vineland Revision In America the Binet Scale 
was welcomed with much eagerness Dr H H Goddard (at 
that time Supenn ten dent of the Training School for Defectives 
at Vineland, New Jersey) issued an early translation of the 
Scale 1 , and introduced a few slight changes, chiefly by adding 
one or two fresh tests (the well known code* and clock 8 tests 
— the latter borrowed from an earlier publication of Binet) 

This translation was for long the standard version m use in 
the United States and has formed the basis of nearly every 
American adaptation since But the original claims of virtual 
infalhbihtj, at first made by American enthusiasts, were not 
borne out by subsequent experience , and the need for a far 
more thorough revision, particularly in respect of the age- 
assignments of particular tests, w as more and more acutely felt 

Of ti e later versions compiled by American psychologists 
two are so drastic as virtually to constitute new scales, and 
deserve a brief description here 

26 (11) The Yerkes Point Scale The first is the Point-Scale 
of Professor R M Yerkes This consisted of twenty exercises 
picked with one exception from the original Binet Simon senes 

1 The Binet Simon Measuring Scale Revised Edition Vineland, 
1911 

* Tins test consists in translating from memory the words ' come 
quickly into the proper symbols letter by letter according to a 
simple diagram code, said to have been used during tAe American 
Civil War 

* Th s test consists in interchanging in imagination the positions 
at the large and small bands ot a clock— supposed to point originally 
eg to twenty two minutes past six — and stating the time then 
indicated 
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The addition was a test first used for the measurement of intelli- 
gence in England, and then named the Analogies Test Many of 
the less satisfactory tests were discarded by Yerhes, and the 
results were computed not in terms of mental 3 cars, but in terms 
of simple points or marks Instead of marking the results by the 
all-or-nonc, pass-or fail method of Binet, partial credit was also 
gi\en for various attempts according to their different merit 
Erom a theoretical standpoint, the work done by Yerkes and 
his collaborators was riclily suggestne But for the two cluef 
practical purposes of the Scale — the examining of borderline 
defectives at the age of admission to special schools, and the 
examining of supernormal cluldrcn at the age of sitting for 
Junior Count}' Scholarships— the Point-Scale appears to be. at 
an} rate for English children, in no way superior to the original 1 

27 (111) The Stanford Reusion The second and more recent 
version is the Stanford Revision and Extension, drawn up by 
Professor L M Terman and his collaborators in California The 
Stanford Scale contains ninety tests Tor most of the years 
there are six tests instead of five, so that intelligence is measured 
in terms of months, instead of in terms of decimals of a }ear 
Of this revision the salient ment lies in the addition of many 
excellent tests, both new and old, principally for the higher ages 
Terman, for example, asks the child to tie a bow-knot, to interpret 
fables, to explain wath a pencil on a little plan how he would 
search for a lost ball in a circular field, to explain resemblances 
between things as well as their differences, to repeat numbers 
backwards as well as to repeat them forwards One of lus best 
known lests is to define the meanings of a graded vocabulary of 
100 words a test applicable at almost any age, and, according 
to Terman, the most effective m the whole list 

Some of the new tests, however, still have a scholastic bias 
Tor example, a test for age 14 consists of three arithmetical 
problems, such as the following — 

' If a man's salary is 20 dollars a week and he spends 
14 dollars a week how long will it take him to save 300 
dollars ? ” 


* For an excellent discussion of the Point-Scale with results 
obtained from English low grade children see Dr E O Lewis, 
‘ The Binet and Point Scale Methods of Testing Intelligence * 
Joum Exp Ped iv (IS 1 ®) pp 198-202. 
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And agiin, among the tests for superior adults there is this 
problem * — 

“ A mother sent her boy to the mer, and told him to 
bnng bach exactly 7 pints of water She gave him a 
3 pint vessel and a 5 pint vessel Show me how the boy 
can measure out exactly 7 pints of water, using notlung 
but these two \ esscls and not gues<ing at the amount 
You should begin b) filling tlic 5 pint % esscl first M 
Unfortunately, too Tennan still retains man) of the original 
tests of Binct and Simon, that have since been proved to be of 
little value Hence the application of the Stanford Revision 
consumes even a longer amount of time than the original v ersion 
During the last y car or two the Stanford version has been widely 
employed m this country', but no re-standznlisation lias yet been 
published, special]) adapted for English children Careful experi- 
ments show that the age-assignments given by Terman, though 
more suitable than those of Binct, arc still in many cases inexact 
for children attending English schools , and, with the sanction of 
Professor Terman himself, a further re-standardisation of these 
tests is now being earned out in this country 1 

2S (iv) The London Revision Meanwhile, an English re- 
standardisation of the original Binct Simon Scale has been 
already published, based upon extensive experiments earned 
out m London schools It was felt that, for the present at any 
rate two alternatives were possible, first, to take the original 
version of Binet and Simon winch has formed the foundation 
of nil subsequent work, and which has been Used so extensively 
by school medical officers m this country', and re standardise it 
as it stood , secondly, to carry out a wholesale reconstruction 
of the scale according to 'ome entirely new scheme Merely to 
revise the original selection by adding three or four new tests 
and discarding one or two of the old seemed of little service 
A radical revision hoire er must be the work of 3 ears Hence, 
for provisional purposes in compiling what may be called the 
London Revision 5 it was decided to adhere as closely as possible 
1 For further observations 00 this Revision see the Committee s 
comments b-low §59 

*The Committee points out that this adaptation of the Binet 
Sunon scale for English children was arranged by Dr Cyril Burt in 
consultation, with Dr Th Sttnon It is set ont with a useful com 
mentary, in Burts Mental and Scholastic Tests, London County 
Council Reports 1921 
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to the actual methods of Bmet and Simon themselves The 
only considerable alterations tint have been made consist in a 
re- assignment of the individual tests to the more appropriate 
ages as required by the results of careful experiments upon 
London children The general frame-work of the original scheme 
and all the original tests hue been retained so that the results 
can be computed either in a form directly comparable with the 
original Bmet age-arrangement or m a form providing measure- 
ments as accurate as possible with sucli a scale for English 
children in English schools 

29 (v) The Tra.es SaJJiotti Method A modification of the 
Bmet Simon Scale which among English speaking mv estimators 
has attracted but little recognition is that elaborated in Italy 
by Professor U Saffiotti and Professor Z Trcv cs The changes 
proposed are principal!} two first the tests are to be grouped 
not only by age but also by school-class secondly the children 
tested are to be graded by description of mental quality 
instead of by arithmetical computation of years or marks 
attained For children of a gi\cn age m a given class 
there are allotted three sets of tests— easy medium and 
hard According to their success m these the cluldren are 
grouped as debolt tttedtt and forti — dull average and able 
— and marked D M or P If time allows the children may 
be tested with other sets of tests besides those immediately 
suited to their level, and according to their further success in 
these the children in each group arc again subdivided into three 
finer grades There are thus in all nine qualitative grades — 
designated most conveniently by the letters dD mD fD (repre- 
senting different grades of dullness) d\T mM fil and so on 
The procedure has many obvious points of practical conv emence 
and in several ways is closely similar to that adopted in this 
country by school medical officers who have no time or no 
preference for quantitative measurements in terms of mental 
a^e 1 

The metric scale of Bmet and Simon has been in general use 
with those teachers and school medical officers m almost every 

1 An early account of the method is gun in I Annie Psycho 
logtque 1912 p 327 L Echelie M tnque de 1 Intelligence 
de Bmet Simon Modifiee selon la Methode Trev es Saffiotti A 
critical summary of Saffiotti s latest volume La Mi sura dell In 
telhgenta will be found in the Eugenics Reitett VIII iv 1917 
PP 365-373 
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part of the world who have concerned themselves with psjeho- 
iogical tests First intended mainly to pick out the defective, 
its scope has been progressively enlarged, until in America it 
has been applied, in one form or another to the measurement 
of intelligence among school children of every age and level 
and even to the measurement of intelligence among adults 
It is to this day the favourite instrument for the diagnosis of 
mental deficiency in children But for older and brighter indi- 
viduals. — such as candidates for Junior County Scholarships — 
it has now been almost entirely abandoned in favour of some 
other method — group tests, performance tests, or tests of 
reasoning and of higher mental powers. 

30 (vi) The DeSatrctis Tests One other scale deserves descrip- 
tion A } car after Binet published hxs first article on the measure- 
ment of intelligence, Professor de Sanctis, of the Laboratory of 
Experimental Psychology at the University of Rome, set forth 
in the same French journal a senes of six tests, which he had 
worked out for grading mentally defective children 1 Like 
Binet, de Sanctis had reached the notion of a step-like scale of 
problems, each harder than the last : but whereas Binet sought 
pnmarily to measure the amount of positive intelligence, 
de Sanctis was concerned chiefly to measure the degree of defect 
De Sanctis, too, uses rather more apparatus than Binet— coloured 
balls, wooden cubes, pyramids and oblong blocks, a test-card 
representing squares, triangles, and rectangles, a screen for 
covenng the apparatus and a stop-watch for measuring the 
speed of the child s responses The nature of the problems can 
be gauged by citing some of the seventeen test questions given 
as applicable to feeble-minded children of almost any age The 
examiner putting before the child the blocks of wood of various 
shape, and showing lum a cube, says to him "Pick out all the 
pieces that are like it ' Or, again " Look at this card and 

1 V 'Annie Psychol , (igo6) pp 70-84 Types et Degr£s d Insuffis 
ance Men tale ” The Italian account was published in Annals dt 
Nevrol (Naples T906) Tipi e gradi d Insufficienza Mentale ' A 
description in English is given in Whipple Manual of Mental &■ 
Physical T*sts (1st Ed 1910. i>P 469-473 Omitted from 2nd 
edition) A leaflet containing a revised version of the tests (including 
minor modifications suggested by Madame Montesson and others) 
can be obtained from Professor de Sanctis ( Reattiln De Sanctis ‘ 
fer la Valuta vone dell Insufficient!! Mentale degh A normal* Mod 
1914 ) 
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testing of nearly 2 000 000 recruits for the American Arm} still 
remains the most remarl able 1 In this examination the main 
object was twofold to eliminate as rapidly as possible all 
who had not sufficient intelligence to lx. safety trusted with a 
rifle and to discov cr all who possessed a sufficiently high ability 
to be lmmediatch selected for training as commissioned or 
noncommissioned officers Incidentally, however the records 
and the results proved of great service in many other ways 
In order to test large numbers with the utmost speed the 
oral and individual methods hitherto employed by most psycho- 
logists were supplanted almost entirely by the wholesale use of 
written tests administered to large groups simultaneously The 
particular tests assembled for this purpose were in part those 
already used by in\cstigators of the so-called higher mental 
processes and m part a senes of new test problems devised 
expressly for the purpose in hand So impressiv c and so successful 
were the results of this collective procedure that after the war 
was concluded group-tests of a similar character were rapidly 
introduced into many Amen can um\ ersibes and schools for the 
examination of entrants Dunng the last few years there have 
been compiled and issued from that country a large number of 
publications containing collections of group-tests of intelligence 
the Terman Group Tests and Otis Group Tests the National 
Intelligence Scale and many others* 

The tests set at any one examination usually run to five 01 
six in number and each test may contain from twenty to fifty 
short questions It is indeed one of the most suggestive dis 
covenes of recent psychological work that for an efficient examt 
nation it ts far better to use a large number of short questions than 
a small number of long questions The tests and the questions 
are generally printed m the form of a booklet One booklet is 
distributed to each candidate who writes or marks his answers 


1 A complete and convenient account is to be found in T oakum 
and Nerkes Mental Tests in the An encan Army See also Appendix 
VI IX 

* See tabular list given in the Txcenly first Yearbook of the National 
Society for the St dy of Education Intelhjtet ce Tests at d thetr Use 
(Public School Publishing Co Bloomington Illinois 1911 pp 
93 1 13) The table gives the name author number and nature of 
tests the ages for » Inch they are applicable and time required the 
publisher the pnee and references (where available) to descriptive 
accounts 
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on the pages according to instructions To avoid difficulties in 
evaluating the \anous answers that might be written by the 
candidate himself, a number of alternative answers are often 
presented to lum, and he is required simply to underline the 
correct reply For example 1 . 

praise faults 

i How often do people fail in others the very senous they 
condemn virtues 

pardoning 
are guilt} of perceiving 
themselves 

In America it would probably be difficult to find, among all 
the larger and more progressive educational systems, any m which 
group tests of intelligence are not now being extensively applied 
In Chicago, with a school population of nearly half a million, 
50 per cent of the children — chief!} those who are backward or 
advanced — are regularly tested by the principals or teachers 
In Washington (DC), in New Rochelle (New York), in Cleve- 
land (Ohio), in Denver (Colorado), in Kalamazoo (Michigan), 
all the schools are using the National Scale of Intelligence Tests 
or some similar set 2 The tests are sometimes earned out by the 
ordinary teachers, but more usually by teachers specially trained, 
or by special officers and experts In Washington, for example, 

*■ an expert ps> chologist newly appointed is to hav e a free hand 
in the classification of all pupils “ For the most part it would 
seem that the te^ts are applied chiefly at the entering grades 
or at the time of promotion to junior and senior high schools 3 
The grading and the promotion are determined by the results, 
but not of course, by the group tests alone The teacher’s 
rating, the child s school record and often the results of 
individual testing, are taken also into consideration 

The method of group-testing has been emplojed, upon a 
small and experimental scale, b} school teachers and scholarship 
examiners in England The Bradford Education Authority in 
1919 adopted, for the purposes of junior scholarship examina- 
tions, a number of the written group tests first used in 19 rr for 
an earl} research at Liverpool 4 Two}ears later at the request 
*For further examples, see Appendix VIII 

* See Appendix III 

* See Appendix VI 

4 Annual Report of the Bradford Education Committee, 19*0 Cf 
also Appendix II , p 152 
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of the Northumberland Education Authority, Professor Godfrey 
Thomson devised a set of group-tests for much the same object 
in wliat was one of the most notable experiments on the subject 
in this country 1 . It had been observed that, nearly onc-tlurd 
of the schools in the county of Northumberland presented no 
candidates for the ordinary scholarship examinations in English 
and Mathematics These schools were large! j small schools m 
isolated rural districts such as the Cheviots and the Dales , 
and it appeared possible that, from lack of home culture, of 
town life, and of teaching facilities, many of the best county 
pupils might be handicapped in essay writing and arithmetic 
Three thousand children were accordingly tested , and it was 
found that many of the most successful pupils resided in the 
remoter areas of the county This early experiment was so 
successful that a group-test of intelligence has since been intro- 
duced on every occasion into the Northumberland examinations 
for such scholarships 

Similar difficulties have been encountered by other English 
education authorities , and have been dealt with experimentally 
by similar means Dr Ikin Education Officer for Blackpool 1 , 
has tested a group of one hundred scholarship candidates for 
Junior Count} Scholarships with fhc of the better known group 
tests (the Terman Otis, Northumberland, Simplex, and National 
Scale respectively) At Rugby , Mr Vaughan has applied a set 
of group-tests, devised in London first to certain selected forms 
and later to the \v hole of his school 3 At Cheltenham Grammar 
School Mr Dobson has applied the same tests (with others) 
both to the entire school and to candidates for scholarship and 
entrance 3 These are but a few of the more notable experiments 
upon these lines Where the results have been statistically 
analysed, it is found that the calculated correlations show a 
close correspondence with the results of independent scholarship 
examinations or of independent personal judgments Where the 
tests and the scholarship examinations disagree subsequent study 
of the children shows that the test has often revealed inborn 
ability which the scholastic examination failed to detect owing 
to the child s lack of opportunity at school or at home, for 

» Brit J Psychol XII 201 1922 Cf Appendix II pp I53 -I 55 

* See The Times Educational Supplement Oct 6 1923 p 4-14 
Group Intelligence Tests Cf Appendix II pp 149-151 

* See Appendix II 
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acquiring the neccssirj knowledge None of the investigators, 
however, has as jet claimed that intelligence tests can do 
more than supplement w-ntten examinations of the ordinary 
scholastic type Before a child can be admitted to a Secondary 
School lie must possess a certain minimum of educational know 
ledge , and this is to be gauged, not by a test of mental capacity, 
but bj’ a test of scholastic acquirements 

Group-tests hav c aLo been introduced into examinations for 
adults At the London Daj Training College, psychological 
tests have been cmplojed for the last two jears as a supple- 
mentary means of selecting candidates for the four j ear course 
of training for teachers 1 At Bedford College, since 1921, the 
Psj chological Department has tested incoming students of 
different faculties with tests designed to measure " Arts " 
ability, " Science * abihtj , and general ability ’ or intelligence 
At Umvcrsitj College, the staff of the Ps\ chological Laboratory 
has similarly cmplojed group-tests to test the intelligence of 
freshmen who have volunteered to sit for the examination These 
experiments are still too recent for any adequate comparison to 
be made with the subsequent academic careers of the candi 
dates In this countrj. however, the most extensive use of 
such group tests has been the introduction of a psj chological 
test paper into the competitive examination for clencal posts 
in the Civil Service in 1920 and the following jears Nearly 
40 000 candidates hav e been so tested , and an analysis of the 
published mark lists shows that the psj chological test correlates 
with the general results m ore closely than a nj other single paper 
* The candidates are young men and wom»n between the ages of 17 
and 19 A prelimmarj experiment was made in 19*2 and the results 
were sufficient!) useful to warrant an extension of the method In 1923 
all applicants took a half hours test paper similar to that devised 
for the Civil Service competition (used also experimentally at the 
Bristol Umversitj Department of Education and at several other 
Training Colleges) The evidence relied upon m estimating a 
candidates merits is thus derived from three sources first the 
report of his Secondary School secondly the impression produced 
by him dunng an interview — the interview itself being partly 
standardised in form and thirdly the results of the psychological 
test The test results are v aluable not only as an independent 
source of information about individual candidates but also as a 
means of equating the varying standards of assessment implied in 
the reports from the different Secondary Schools The estimates 
based independent!} upon each of these three methods will 
ultimately be compared with subsequent progress of the candidates 
in their academic and professional work 



REPORT BY THE CONSULTVTIVE COMMITTEE OV 


XI — PERFORMANCE TESTS 

32 Both the Binet Simon Scale, and the majority of the 
group-tests in present use, are predominantly linguistic in 
character For the most part they consist of* verbal questions , 
and call for verbal answers As a rule, this is an advantage ; 
but in exceptional cases it may prove a serious drawback In 
America, the large number of illiterates, and of alien children and 
adults who speak no English, gravely limits the use both of the 
Binet Simon Scale and of the ordinary written tests Occasionally, 
too even in this country, the examining officer encounters a 
child who for various reasons is heavily handicapped for any 
test of a verbal type Such a child, whether from nervousness or 
from some defect in hearing or speech, may be utterly unable to do 
himself justice in an examination consisting of nothing but oral 
questions and answers Owing to the low culture of his home, 
or a lack of regular attendance at an ordinary school, lie may 
possess not even that bare minimum of knowledge which the 
Binet Simon Scale assumes , sometimes even an older and more 
intelligent child is unable to read, write, compute or recognise 
the common coins The profound influence of these shortcomings 
has been clearly demonstrated m a recent research by Mr Hugh 
Gordon upon gipsy and canal boat children 1 Such cases are 
exceptional, but they call for constant vigilance in routine 
examinations 

To surmount this defect, several psychologists have sought to 
construct supplementary tests of a practical rather than a verbal 
character, known as Performance Tests Instead of answering 
by word of mouth the child is required to do something, or to 
make something with his hands He is asked to fit together 
pieces of cardboard or wood so as to make certain shapes or 
pictures , to build up a large cube out of little cubes , to make 

1 Menial and Scholastic Tests Among Retarded Children, Board 
of Education Reports 1923 Mr Gordon s statement of the limita- 
tions of the Binet tests — based upon the American version — are 
quite consonant with the opinion generally held in this country 
Jn the press however his statements have be'-n earned beyond the 
cautious point to which he himself took them , and have been treated 
os criticism of the general use of such tests for ordinary purposes 
with children of ordinary schooling rorareply to these too sweeping 
deductions see the review by Dr P B Ballard ' Mental and 
Scholastic Tests among Retarded Children, Forum I , »ii (1923), 

P *3° 
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vinous movements in umtition of the examiner , or to number 
geometrical figures according to i 1 ey Ncarl) all such tests 
need special ippiratus to be obtained from manufacturers of 
scientific mitcnals 

Of these Performance Tests the oldest example and the 
commonest type is the form board dev iscd by Edouard Slguui 
(1S46) It consists of ten wooden blocks of vanous shapes — 
a square 1 tmngle a circle a star or a Maltese cross each 
block has to be fitted into a hole of similar design the 
time and child s procedure is recorded S£guin intended his 
form board for training rather than testing but m this country 
it has long been used as a test for the mentally defective By 
altering the number, shapes and subdivisions of the blocks 
form boards increasing in difficulty have been devised A 
different type of non linguistic test used with success in an early 
research in England and since applied m vanous forms and 
upon an extensiv e scale m America consists in the reconstruction 
of dissected pictures This test as we have seen was suggested 
by Ebbmghaus combination theorj of intelligence 
embodied however in concrete instead of verbal matenal 
In its simplest form a suitable picture postcard was cut up into 
eight or twelve small rectangle 1 * : and the child had to re combine 
the fragments into a whole with or without an intact copy 
before him — after the fashion of a jig saw puzzle 1 Yet another 
early test also used in the first instance for testing the feeble 
minded, is the age-scale of graded mazes devised by Porteus 
(i9i5) a A recent collection of fifteen of the better tests of the 
performance type has been made by Pintner and Paterson who 
hav e drawn up standard instruct ons and published norms of 
achievement for children of vanous ages 3 * * & 

1 Experimental Tests of Higher Mental Processes and their 

Relations to General Intelligence Joitrn Exp Ped 1911 I 11 

p 102 Tor later work with tests of this type see Pintner and 

Anderson loc cit xnf 

*/ Exp Ped (19x5) IH 11 pp 127-135 Motor Intellectual 
Tests for Mental Defectives The necessary materials will be found 
reprinted in A Handbook of Tests for Use m Schools (P S King 

& Son 1923) 

s A Scale of Performance Tests (D Appleton & Co 19x7) 
Another collection is described by Dearborn Form Board and 
Construction Tests of Mental Ability J Lduc Psych VII {1916) 
pp 445 etseq Cf id A Senes of Performance Tests of Intelligence 
Harvard Mon Educ I »v 1923 
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Performance Tests have been employed far more widely in 
the United States than elsewhere The chief uses to which they 
hav e been put are the following — 

(i) To test the intelligence of the deaf It was indeed for 
the purpose of classifying school-children who were deaf or hard 
of hearing that the first scale of Performance Tests was devised 
by Pintner and Paterson 1 * 

(u) To test the intelligence of speech-defectives Persons who 
have an impediment whether physical or nervous in their 
speaking generally fail to give a just impression of their powers 
in the customary verbal tests 

(111) To test the intelligence of foreigners who speak no English 
and are often illiterate Such tests are now extensively used 
with immigrants at Ellis Island I'.ew'iorh and w ere employ ed 
for a similar purpose in the United States Army during the war 1 

(iv) To test children and young persons who from lack of 
schooling are unlikely to do themselves justice in verbal and 
literary tests For this purpose Performance Tests have been 
largely used in testing delinquents truants defectives and 
children from ignorant homes 

(v) To test children and young persons who on the ground 
of special linguistic facility (so-called \ erbalists ) 3 are likely 
to show with too gTeat an advantage m conversational tests of 
the Binet ^imon type 

(vi) To test the intelligence of young persons for vocational 
guidance whe e practical rather than intellectual ability is 
chiefly required 

Experiments with such tests lave lately been earned out 
upon school children m London by an investigator from the 
psychological laboratory of Bedford College London and 
independently by a second inv estigator tra ned m Amenca and 

1 See P ntner and Paterson Use ctl s p also id Learning 
Tests with Deaf Cl Idren Psych Rev Mon N\ n p g'figrs) 

Cf id A Class Test with Deaf Children J Ed c Psych 
\I (1915) P 591 

* Jvnox HA A Scale based on the \V ork at ribs Island for 
estimating Mental Defect Jo mat of the American Medical 
Asso lat on 1914 Scealso \oakumaad \erkes Army Mental Tests 

* See Healy V> „ The Ind cidual Del nqi ent pp 473 et seq Also 
Healy \V & Pernald G„ Tests for Pract cal Mental Classtfcat on 
(1911) where some of the first and best kna n performance testa 
are described 
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working under the Industrial Tatigue Research Board — a depart- 
ment of the Medical Research Council The results 1 show that 
tests of thts kind are well adapted for measuring the practical 
intelligence of children who with a more linguistic type of test 
fail to rc\eal their true ability , such as the canal boat cluldren 
alluded to above Further, these tests not only arouse immediate 
interest in young people who show a distaste for an examination 
of an ordinary scholastic type, but also incidentally bring to 
light many important qualities of temperament and personal 
outlook It is clear, however, that both the methods and the 
results need further standardisation before they can be applied 
m tlus country with success 

XU— STANDARDISED TESTS OF SCHOLASTIC 
ATTAINMENT 

33 In a history confined primarily to psychological testing 
the development of tests, educational attainments need only 
be touched upon v cry briefly 

34 The Standards of Former Codes of the Education 
Department The conception of standard tests based on age 
performance and measuring educational capacity and attainment, 
is by no means a new idea due wholly to recent psychological 
research The Report of the Newcastle Commission on the state of 
popular education in England issued in 1S61 a recommendation 
that a Grant should be paid in respect of every child, who, having 
attended the Elementary School in the year preceding the day 
of examination, had passed an examination in Reading Writing 
and Arithmetic* As a result of this recommendation a pro 
vision was introduced by the Committee of Council on Education 
into the Revised Code for 1862 s stipulating that every scholar for 
whom Grants w ere claimed most be examined according to one 
of six standards (each briefly described by the Code) in the 
subjects specified The ultimate result of this regulation was 

1 To be pubhshed shortly 

* Report of Royal Commission on the state of popular education 
m England (1861), Vol I , p 545, Recommendation 6 

* Revised Code Sot 18&2, Arts 40, 46-48 The issue oi the Revised 
Codefori86r Arts 43and44 had provided for four groups of children 
of the following agCs 3 to 7 7 to 9 9 to 11, 11 and upwards with 
standardised ranges of attainment for each group in reading writing 
and arithmetic 
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the organisation of elementary schools on a basis of annual 
promotion Each class in the senior department corresponded to 
an age group, and the whole senes of classes were numbered 
standards I to VI \ roughly corresponding to the ages 7 to 12 
The test-cards set by the inspectors were in some ways stnlongly 
similar to the group-tests of scholastic attainments drawn up 
for successive years by psychologists of the present day 

From the first there was much opposition to these arrange 
ments The objections of the teachers, however, were directed 
not so much against the method of testing as against the principle 
of " payment by results " Thements and defects of the standards 
then formulated, obvious as they now seem m the light of recent 
research are not entirely unmstructn e These standards were 
based, not upon an experimental enquiry into what children of 
a given age actually knew, but upon an a prion notion of what 
they ought to know they largely ignored the wade range of 
individual capacity , and the detailed formulations for the several 
ages were not always precise or appropriate 1 2 In the course of 
thirty years the first strict conditions were gradually relaxed, 
more and more freedom of classification being given, the tests 
made more and more elastic, and the examinations being taken 
by sample only From about 1892 the system of examination 
by standards began to fall into disuse, and it was finally 
abandoned by the Board of Education about the beginning of 
the present century' except for a few special purposes such as 
exam min g candidates for Labour certificates 

35 American Tests Outside Great Bn tarn the first application 
of the newer methods of scientific measurement directly to the 
results of school teaching was made in 1898 by an American 
Dr J M Rice m an investigation upon spelling* The protests of 
American educational experts and teachers against stereotyped 

1 A Seventh Standard was added about 18S2 
* A conspicuous instance is the statement that the child should 
be able to spell words from the same books as he used for reading 
Recent work shows very clearly that to spell a given word is much 
harder than to recognise it when spelt already in print As a 
rule a child can read most words a year earlier than it can spell 
them In general, almost the whole of the first requirements proved 
to be too fianl' ana' stringent 6y tiie equivalent' or* about- a year, 
and later the original requirements for Standard I were fixed for 
Standard II and so on 

* The\rutility of the Spelling Grind Torum XVIII pp 
163-172, and 409-419 
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methods of examination for attainment were even more vehement 
than the earlier protests in England. But five 5 ears later a 
committee on school efficiency was appointed at the Philadelphia 
meeting of the Department of Superintendence ; superintendents 
themselves were rapidly converted, and the custom of school 
surveys, including investigations of educational attainments as 
well as of attendance, costs and equipment, developed with great 
speed, if not always with equal prudence. 

The earliest set of educational tests, however, standardised 
upon lines resembling these adopted in the measurement of 
intelligence, emanated once more from France, and was the work 
of three Parisian psychologists In conjunction with Monsieur 
V. Vaney', Bmet and Simon attempted, besides their scale for 
natural intelligence, wliat they styled a "barometer of instruction " 
— a set of graded exercises in reading, spelling and arithmetic 1 * 
The tests were compiled upon a rough and ready plan ; and 
were of necessity adapted only to French requirements 

In America, under the enterprising lead of Professor E L 
Thorndike, a number of test-scales have been issued from 
time to time during the last twelve years, based upon an 
elaborate statistical analysis, and dealing with the measurement 
of the various subjects of the Elementary* School curriculum* 

Of these the earliest appears to have been Thorndike’s scale 
for estimating quality of handwriting 3 For this purpose, 
however, the scale which has been the more widely used is 
that constructed by Ayres, based, not like the Thorndike scale 
upon the general ment of the script, but simply upon its 
legibility*. Since the early experiments 0/ Rice, the efficiency of 
spelling has been the subject of several tests, notably by Ayres 4 
and Buckingham 5 Heading has been the subject of innumerable 

1 The Development of Intelligence (i9°5>. (Kite s translation) p 70, 
see also Mentally Defective Children, (Dr umm ond s translation) p 54 

* A compact desen pti on of American tests of scholastic attain- 
ment will be found m Wilson & Hoke, How to Measure (Macmillan &. 

Co , 1920) A reference to the bibliography in Appendix VII how- 
ever, will show that American publications on this subject are 
almost innumerable 

* Thorndike, " Handwriting,” Teachers College Record, March, 
1910 Ayres, " A Scale for Measuring the Quality of Handwriting 
of School Children ” Russell Sage Foundation, Bulletin No 113 

* A Measuring Scale for Ability m Spelling 

* Spelling Ability Its Measurement and Distribution. Teachers’ 
College, Columbia 
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tests Among these perhaps the most notable are those of 
Thorndike Kelley and Munroe 1 * * In arithmetic the results of 
the long researches earned out by Courtis deserve especial 
mention* Tor drawing and for composition scales once more 
have been drawn up by Thorndike* More recently tests have 
been devised for history and for geography as well as for algebra 
Latin physics and chemistry 

Apart from differences in idiom and m values for money 
weights and measures the chief disadvantage of the American 
scales lies in the custom of compiling averages and norms 
for school classes or grades instead of for age-groups Such 
figures cannot therefore be adopted as they stand for English 
children or m English schools 

36 English Tests In this country the pioneers have been 
Dr Ballard Mr Winch and the late Professor J A Green 
Dr Ballard was early in the field with simple and cffectiv e tests 
of arithmetic 4 and reading 5 * * he has lately collected a number 
of test c cales compiled by himself and others m his books on 
Mental Tests and The New Examiner Both as editor of the 
only periodical in this country dealing solely with educational 
psychology 8 and as secretary of a Committee appointed by the 
British Association to enquire info Mental Tacfors in Education 
Professor Green together with his research students was 
among the first to introduce and to Investigate not only the 
Binet Scale itself but also experimental tests of particular 
school subjects m their application to English schools Mr 
Winch has emplojed original tests of arithmetic and other 
school subjects to investigate memory fatigue reasoning and 

1 Thorndike E L /* 1 proved Scales far II orb Knowledge or 

Visual Vocabulary Kelley F J Tie A attsas Silent read ng 

Tests Munroe W S Standardised Silent Peadn g Test 

* Measurement of Growth and Efficiency in Arithmetic 
E/e ne> tary School Teacher N. and later numbers 

* The Measurement of Achievement in Drawing Teachers 
College Record 1913 Thorad he Extension of the H lie gas Scale 
lor the Measurement of Quality in Engl si Com posit on 19* J 

*/ Exp Fed 1914 II p 396 

» J Exp Fed 1915 III p 153 

* The Journal of Experimental Pedagogy now re named The 
Forum of Education and edited by Professor Valent ne 0/ B mung 
ham 
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the transfer of training in children 1 * * More recently, the London 
County Council has issued a set of standardised tests not only 
for native intelligence but also for attainments in the chief 
subjects of the elementary curriculum— such as reading, spelling 
arithmetic writing, drawing and composition* , and has published 
the results of an educational survey of a representative borough, 
earned out with the assistance of teachers by the application 
of such tests*. Of these later tests the majority are arranged 
upon an age-basis there are, for instance, for each successive 
year, ten words which the average child can read, ten words 
which he can spell, ten sums m mental, mechanlfcal, and problem 
arithmetic which he can work at the age assigned It is then 
possible quickly and easily to compute an '* educational age " 
for every individual scholar in all the chief subjects of the 
elementary curriculum 4 


XIII— TESTS Or VOCATIONAL APTITUDE 

37 The other important branch of applied psychological 
testing, namely, the testing of vocational aptitudes, bears upon 
tbe work of the schools only in an indirect fashion and m 
certain limited fields Consequently, despile its rapid and 
remarkable expansion during the last five years, its history need 
here be but briefly recounted 

By vocational psychology is understood the discovery and 
measurement, by scientific methods, of those special mental 
qualities in virtue of which a particular individual is naturally 
adapted for one occupation rather than for another It is 
generally regarded as embracing two mam divisions termed 
respectively vocational guidance and vocational selection 


1 ] Edttc Psychol 1910 I 1 and a 1916 VII 11 Child Study 1913 
VI et seq Brit J Psychol 1911 IV 11 1914 VII a J Exp Ped , 
1913, II 11 1921 VI 111 For the meaning o the phrase transfer 
of training * see above section 11, paragraph 2 

* Three Memoranda on Mental and Scholastic Tests 1921 The 
test materials contained in this volume have been re issued in the 
form of a Handbook of Tests for Use i» Schools 

* Three Preliminary Memoranda on the Distribution and Relation 
of Educational Abilities 1917 

1 For examp'es of such tests see Appendix VIII 
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Vocational guidance aims at finding the best occupation for a 
gi\en person; vocational selection aims at finding the best 
person for a given occupation The former falls within the 
scope of the teacher, «o far as he has to prepare and recommend 
his pupils for whatever trade or profession may suit each best 
when due to leave the school , the latter falls within his scope, 
so far as he has to select particular boys or girls for Trade 
Schools, Art Schools, Apprentice Schools, Central Schools with 
an industrial or commercial bias, or similar institutions such as 
prepare their scholars for definite forms of employment 

In neither irtitance arc the aims of psychological guidance 
and selection wholly* new For many* years the teacher who 
has taken a personal interest in the children under his charge, 
has habitually aided them with ad nee upon the kinds of employ 
ment best suited to the special aptitudes of each The numerous 
professional examinations — those which the lawyer, the doctor, 
the schoolmaster, the engineer, the accountant, the cm) sen ant 
must pass before they are qualified to take up their chosen 
work — are, in essence, vocational tests And the well known 
Board of Trade tests for colour blindness are strictly psveho- 
logical tests, worked out in the laboratory by psychological 
methods, for what is definitely a problem of vocational selection 

But with one or two rare eveep Lions of this type the tests 
and devices used until recently, both for selection and for 
guidance ha\e been eminently unscientific In its scientific 
form, the history of \ ocational psy chology is usually dated from 
two American experiments earned out during the first decade 
of the present century 

3S Vocational Guidance The beginnings of psy chological 
*' guidance ” upon systematic and scientific lines are generally 
traced to the experiments of the late Mr Frank Parsons m 
Boston USA Parsons began by arranging conferences with 
all the boys of his neighbourhood who were to leave the Elemen 
tary Schools at the end of each y ear His recommendations w ere 
based upon answers to a psychological questionnaire rather than 
upon performances in psychological teats But out of these 
informal discussions there grew up a permanent office which 
was opened in 190S where all Boston boys and girls were able 
to come for counsel and advice upon the choice of a \ ocation* 

1 Frank Parsons Choosing a Vocation Boston 1909 
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Tlic Boston \octlion Bureau thus established rapidly 
stimulated a large number of American cities to come forward 
Math sjmilir plans Educationists have been csj ccnllj attracted 
b\ the movement Most American II gh Schools now have their 
vocational advi cr and a large number of educational systems 
hav c offices for v ocattonal guidance Tests of general intelligence 
and educational attainments arc frcclj used and tests for 
particular occupations have been introduced more recently 
borrowed from the increasing arraj of specific trade-tests 
worked out pwnanl} bj those engaged not in guidance but m 
selection 

39 I ccahotal Selection The beginnings of psj chological 
selection are usuallj traced to an earlier experiment bj 
Mr F \\ Taj lor an Amencan engineer 1 In the factor} of a 
Rolling Machine Companj m Massachusetts Taj lor endeavoured 
to select the best girls for the work of inspecting bicjcle-balls bj 
means of a test of reaction time Some of the girls already 
engaged as inspectors were found to show a slow reaction time 
and were dismissed — although this involved the dismissal of 
man} of the most intelligent hardest working and trustworthv 
girls The broad result was that after selection tlurtj five 
girls did m a shorter working da) as much work as one hundred 
and twent) had done before selection 

Neither the experiment of Parsons nor that of Tajlor was 
earned out upon what would now be considered stncllj scientific 
principles Their work however aroused active interest and 
their waitings and those of other efficiencj -engineers stimu 
lated Professor Hugo Munstcrberg at that time head of the 
psj chological laboratory m Harvard Umversit) to publ sh a 
systematic account of the possibilities of industnal psjchologj 
dealing in special detail among other topics with test methods 
for selecting the most suitable work and the most suitable 
workmen 2 Munsterberg himself earned out several evpenments 
on vocational selection He devised ingenious schemes of testing 
for the telephone serv ice for the electric railway service and for 
navigating officers of a large slups companj His oft-cited 
expenment on the selection of tram-dnvers appears to have 

* Principles of Scientific RIaiagenent (Harper Bros 1911 ) 
The expenment was first described in 1903 

* Psychology at d Efficiency (Constable d. Co) 1913 
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been the first real experiment in vocational selection by genuinely 
psychological tests 1 

40 Vocational Testing during U e Great If ar Starting m this 
somewhat sporadic and haphazard way the usefulness of voca 
tional testing was developed and demonstrated during the war 
In England under the Air Board and under the Admiralty 
tests were devised and earned out by laboratory psychologists 
for air pilots aeronautical observers hydrophone operators and 
for many other military and naval tasks needing special capacities 
of sense-perception or special degrees of intelligence In America 
trade-testing was earned out in ev en greater detail Skilled or 
efficient men were required immediately for over four hundred 
separate occupations There was no time to tram them or to 
try them out by a period of probationary engagement Vhsfits 
might mean a grave disaster Hence various trade-tests — based 
upon the Usual pnnaples and of the oral pictorial perfor 
mance and wntten group types— were rapidly and success 
fully devised* The work was undertaken by a Committee of 
the US.A War Department (Committee on Classification of 
Personnel) operating through an Army Trade Test Division 
established in three separate centres and was largely guided 
in its beginnings by Professor E L. Thorndike (who had already 

1 Munsterberg s method of selecting the best telephone operators 
was based upon a coil-ebon of eight te>ts (ij immediate memory 
(z) logical memory (3) speed of movement (4) accuracy of move- 
ment (5) speed of association ( 6 ) 'paaal judgment (7) card 
sorting (8) cancelling certa in letters from a page of print. 

The method for testing the drivers of electric street cars involved 
speaal apparatus This was a machine exhibiting at a regular speed 
through a slot or window a card which gave a diagrammatic repre- 
sentation of a street and of different types of moving objects Two 
parallel lines r unnin g through the centre of a card lengthwise repre- 
sented the tram lines The whole card was divided into small squares 
In certain of these squares the figures 1 - and 3 were placed 1 
representing a slow moving pedes £r- an 2 a horse going twice as fast 
as a pedestrian and 3 a motor-driven vehicle going three times as 
fast as a pedestrian Objects moving across the track were coloured 
red those moving parallel with it black Each square along the 
track was lettered from A to Z The subject was required to name 
as fast a» possible the squares on the track threatened (as it were) 
by the red figures 

* See J Croaby Cliapman Trade Tests The Sc 1 nt 5 c Pleasure 
ment of Trade Profuse icy (George Harrap & Co ) 192-* 
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done so much in establishing other branches of psychological 
testing) in conjunction with Colonel W D Scott and Dr, W. V. 
Bingham After the war the same methods were naturally 
continued by the larger firms, and by sucli bodies as the Carnegie 
Institute of Technology and the American Civil Service Commis- 
sion 1 

The movement thus begun has rapidly spread France, 
Belgium, Holland, Spain, Switzerland, Germany — indeed, most 
of the civilised countries of the world, now possess institutes 
for vocational guidance, in which trained psychologists, working 
in close contact, not only with business firms and psychological 
laboratories, but also with school teachers and education authori- 
ties, carry* out vocational tests and offer vocational advice 

41. Vocational Guidance among English School Children In 
this country two mam bodies ha\e earned out investigation* 
upon v ocational guidance and selection The Industrial Fatigue 
Research Board, a branch of the Medical Research Council, was 
established during the war to cany out, by- physiological and 
psychological methods, scientific enquines upon mdustnal 
efficiency It includes a psychological committee, and, since 
the war, has earned out several enquines upon vocational 
selection , and has published a useful review of the literature of 
vocational guidance 8 

The National Institute of Industnal Psychology, founded m 
1921, includes among its pnnapal aims " the more efficient 
guidance of children in taking up their life’s work”, and has 
recently established a vocational section Its investigators have 
already’ earned out a number of experiments upon selection in 
schools, offices, factones, and firms of different types and have 
constructed and published group tests for estimating " intelh 
gence " in older children and younger adults and specialised 
tests for estimating aptitude for particular professions and 
trad es 3 

l See more particularly the rorlielh Annual Report of the US 
Civil Servtce Commission (1923) especiallj Report of Research 
Section,” pp h -xeix 

* Reports of the Industrial Fatigue Research Board No 12 

Vocational Guidance By Professor B Muscio (HM Stationery 

Office, i92r) is net 

* The results of these investigations are recorded from time 
to time m the Journal of the National Institute of Industrial Psy- 
chology See specimen tests contained in Appendix VIII 
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Under the Education (Choice of Employment) Act, 1910, 
many local education authorities have drawn up schemes for 
placing children in suitable employment when they leave school 
These recommendations are based largely upon the reports of 
the child’s head teacher, usually entered upon a so-called 
" school leaving form *' The report includes general observa- 
tions as to the child's ability, character, and conduct, a statement 
of the sort of employment which he desires and the teacher 
recommends, together with notes extracted from the records of 
the medical officer’s last inspection In London during the past 
eighteen months an investigation has been earned out in certain 
schools in a selected borough to determine how far these reports 
and recommendations can be made still more effective, by basing 
them upon a scheme of intensive psychological testing A survey 
has been earned out of recent placements within the area 
chosen; the commonest occupations so secured ha\e been 
analysed , psychological tests have been administered for general 
intelligence, for special attainments, and for the qualities 
needed for these commoner trades , and the children are being 
followed up to see how far the recommendations thus deduced 
have proved sound and beneficial The experiment has been 
earned out as a joint research by investigators under the London 
County Council, the Industnal Fatigue Research Board, and the 
National Institute of Industnal Psychology 

42 Vocational Selection for Trade Schools and Apprentice 
Schools The establishment of Trade Schools and similar insti- 
tutions, and the award of trade scholarships, has made tests 
and examinations for trade aptitudes a definite element in the 
work of education authonties As a rule, such examinations are 
partly based upon subjects of the traditional type (English^ 
including history, geography and composition — and arithmetic), 
but also include more technical or practical subjects — such as 
drawing (freehand, geometrical, object, and nature drawing) 
woodwork or metal work for boys, and cookery or needlework 
for girls according to the type of scholarship to be awarded, 
and on these special weight may be laid In London, by the 
initiative both of the Principals of three or four Trade Schools and 
polytechnics, and of investigators under the National Institute 
of Industnal Psjchology, experiments have recently been made 
upon the possibility of adding to the entrance examinations 
vocational tests upon lines more definitely psjchological In the 
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apprentice-schools attached to two large engineering firms at 
Manchester, trained psjchologists have also been enquiring into 
how far existing methods of selection can be improved by the 
introduction of more scientific modes of testing With an equal 
measure of success, experiments have also been earned out with 
tests for the selection of dressmakers, shorthand typists, printers, 
and various other trades Several large English factories have 
appointed their own works' psychologists, whose duties are 
largely concerned with the selection of young people for their 
Apprentice Schools and workshops The whole enquiry is still 
m an experimental stage, but positive results, of benefit to the 
firms and to their employees, to the Trade Schools and to their 
pupils, have already been obtained 1 


XIV— TESTS Or TEMPERAMENT AND 
CHARACTER 

43 Among the many factors that determine a child’s educa- 
tional progress, temperament and will are not less important 
then intelligence or knowledge Accordingly in the study of 
individual pupils it is always desirable though by no means 
ahvaj s possible, to form an opinion upon the moral and 
emotional qualities of the child as well as to test his intellectual 
capacities and attainments This indeed, is the very latest 
field into which psychological testing has penetrated 

44 The Testing of Neurotic and Delinquent Children The 
analvsis of character has been found particularly needful with 
those who suffer from moral or emotional disabilities namely 
the delinquent and the nervous or neurotic Of late years there 


1 A bnef account of the history and aims of vocational guidance 
will be found m Professor ClaparSde s little pamphlet on Problems 
and Methods of Vocational Guidance (International Labour Office, 
Geneva 1922) and some concrete suggestions on the possibility 
of vocational diagnosis in schools and among children will be found 
in the Lectures on Industrial Administration edited by Professor 
Muscio (Pitman & Sons i 9 2 °) 

1 1 5720) c 
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has been an increasing tendency both in this country and abroad 
for neurotic children and juvenile delinquents to be refen-ed for 
examination to a psychologist or a psychological clinic where* er 
the facilities exist 1 and in all such cases the measurement 
of intelligence and the study of temperament must go hand 
in hand Is either is adequate without the other 


45 Tie Influence of Emotional and Moral Factors on the 
Testing of Intelligence But even with the normal healthy 
child emotional and moral qualities are apt to disturb the 
results of psychological testing in whatever form In a group 
test of intelligence the lazy child may fail to exert lus utmost 
powers In an oral examination as m the Burnt tests the 
shy or timid child may become suddenly confused or nervously 
apprehensive or altogether paralysed and mute Hence the 
testing psychologist must remain ever alert lest when he thinks 
he is testing intelligence his final results may be vitiated 
by the irrelevant intrusion of excitement or emotion And to 
overcome or counteract these tendencies numerous rules of 
procedure and devices of technique have of late been progressively 
contrived 2 

46 Tests of Temperament and Emotion Increased efforts 
have recently been made to measure temperament and character 
by methods orore direct and exact by tests similar to those 
which have been used for the precise estimation of intelligence 
But although the idea of temperamental testing is almost as old 


1 In Birmingham two psychological experts to assist the Justices 
have recently been appointed one for adults and one for children 
In London teachers magistrates and organisers of childrens care 
may refer neurotic or delinquent children tor examination by the 
Council s psychologist and an increasing number of such cases are 
now dealt with by such means The Glasgow Educational Authority 
as well as that of London has now a psychologist attached to its 
staff vhose duties are primarily concerned with the testing of 
subnormal children (particularly defectives^ and with the training 
of teachers in suitable methods In America most large a ties have 
the r psychological clinic attached to the Courts the Universities or 
the local administrative school authority See Appendix III 

* A suggestive paper dealing with some of these recurrent 
difficulties is that of Augusta Bronner on Attitude as it affects the 
Performance of Tests Psych Rev 9 6 VXJII iv 
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as that of intellectual testing it has bad quite a different career 1 
Early observations and experiments upon the estimation of 
character and temperament were earned out by both Galton 
and Binet Binet, in particular, besides his scale for intelligence, 
earned out many ingenious researches upon the measurement 
of conscientiousness suggestibility, and fidelity of descnption and 
report 2 But the first to approach the problem with, an adequate 
statistical procedure was Dr Naomi Norsworthy The procedure 
itself was borrowed from that used by Professor Cattell in a 
biographical study of Amencan men of science From her 
analysis of the various estimates of a teacher s personal character 
— estimates made independently by half a dozen students — 
Miss Norsworthy concluded that it would seem possible, by the 
Use of some such method as the foregomg (measurement by 
relative position or ranking) ' earned out on a much wider scale, 
to justify a list of character traits numerical estimates of which 
by competent people would be both reliable and significant 3 " 

Of all methods of investigating emotional tendencies by 
experimental methods the oldest the best known and the most 
widely used are the methods of associative reaction and of the 
so called psychogalvanic reflex The two are frequently employ ed 
in conjunction 

There is a story which tells how an amateur detective travel- 
ling one day by tram m a full compartment, offered to guess the 
professions of his fellow passengers if each would give him 
first of all two meanings for a single word The word was 
" box " Everyone began by saying that a box was a receptacle 
of some firm material, and almost any size and shape — or some 
such phrase But their second definitions differed altogether , 
and, according to the tale at once disclosed some personal or 
professional interest A lady , whose dress and complexion alone 
betrayed her calling said a box was the best place in a theatre ' 


* A good summary of the literature with a detailed bibliography 
will be found in Cady s article on The Psychology and Pathology 
of Personality A Summary of Test Problems J Deling VII 
215 (*922) 

* L £tude Experimental e de l Intelligence Pans i9°3 

* The Validity of Judgments of Character Essays t« Honour 
of 11 ilh tin James 190S pp 553-567 
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The per tmin soul it w n " something y ou nl at Christina* ” 
The scliooffoy thought it was "*otne thing you termed ttpon 
the ear " A jn»| dm uul it meant * fighimt; with tS e fat " 
A baseball tntiius ast rxj lamed that St was * the «quarc where 
the j richer stood " A soldier described a ‘entry box ; a Scottish 
landowner a shooting 1»x. and an engineer started talking of 
gear lwxcs and axle-boxes 

It ts upon tins prmaj fe— the varying directions taken by 
our spontaneous processes of thought-tint tl c test of the 
associative-reaction primarily tleprrd< 

In its scientific form the experiment was firl suggested by 
Gallon fifty years ago, m lit* own eve he found St gave a 
surprising inwglit into the Ideas and conttnts of h s nund 1 
A test of free association, of the continuous type, was filer 
Smcrttd l y Bincl into his «calc of tests for intelligence , IJinct 
asks tlie chifd to say trt succession as many disconnected words 
ns he can, in the space of three minutes Later still, m the 
present century, the possibilities of such a test for detecting 
more emotional interests, whether conscious or unconscious, 
and particularly for discoloring *o-callcd repressed complexes, 
were developed by the psycho analytic school, most of nit by 
Dr. C G Jung and his pupils*. The method devised by these 
last Investigators, and now in cunrent use, is roughly as follows 
A list of words is first prepared, the majority calculated to arouse 
some emotional experience or memory, the words arc called 
out, one by one, to the subject, and he is required to answer 
as quickly as possible with the first word that comes into lus 
mind eg, ‘ Box ? " " Theatre * , " Paper ? " " Tire " 

* Wish ? " ‘Drink", ‘Tea r? " * Mouse ' , "Teacher?" 
"Preacher", and so on I Its answers arc then compared with 
a standard collection olrcady compiled from a thousand tested 
persons, the comparative frequency of each reply is noted, 
and the time each takes is measured, in fractions of a second, 
with a stop-watch or a dironoscope 

The so-called psy cho-galvaiuc reaction was discovered aca 
dentally by a Swiss engineer, E K Muller , and the experiment 


1 Inquiries into Human Faculty (1883) pp i 33 -r-»t* Psycho- 
metric experiments 

1 Studies tit Word Association (1918 a reprinted collection of 
cartier papers ) 
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was studied psj chologically by Jung and his colleagues at 
Zurich 1 In this countrj the method was first tested and con- 
firmed in the psychological laboratory at Liverpool University, 
and has since been the subject of numerous researches 2 

The discov erer, who happened to be holding the wares of a 
goI\ anometer, noticed the curious fact that, whenever he expea 
cnccd an emotion, the resistance offered by his body to the 
passage of the current seemed to be momentarily lowered It 
was afterwards found that, if electrodes be fastened to a 
person's hand, the deflections of the galvanometer show instantly 
whether his thoughts — excited it may be either by an inward 
reflection or by an outward stimulus such as a name or a pistol- 
shot— are taking an emotional tum With one and the same 
person, the degree of the deflection corresponds roughly to the 
intensity of his feeling , hence his chief emotional interests can 
easily be explored Between different persons, comparisons are 
more difficult to draw, but, after certain allowances have been 
made for differences in their body resistance, the intensity or 
frequency of the deflections (as the most recent experiments 
suggest) wall probably provide us, after further research, with 
one of the most trustworthy methods for measuring emotional 
susceptibility and temperament 


1 Jung Loc cxI chapter XII So early as 1888, however, the 
effect of psychical processes on resistance to electrical conduction 
had been studied by French scientists (Ffirfe Coinples rendus de la 
So c\U i de Biologxe 1888, p 217 el seq , Vigouroux, Le Progris 
Rlidical, 18S8, sem i, pp 45 and 86) The Swiss investigations 
appear to ha\e started from an independent discovery of the phe 
nomenon, as described above 

The cause of the phenomenon is still not accurately known It 
has been supposed that every emotion is accompanied by a stight 
reflex increase in the perspiration of the skin the skin being the chief 
seat of the resistance to the current the moistening of the parts in 
contact with the electrodes would thus temporarily lower the re 
sistance offered 

» The fullest account in English is to be found in Whately Smith s 
book , The Measurement oj Emotion 1922 The most careful research 
earned out in this country is that of Dr E Pndeaux u ho investigated 
the method in the Cambridge Psychological Laboratory for the 
Medical Research Council ( Expression of Emotion as shown by 
the Psycho Galvanic Reflex, Bnt J Med Psych II , 1 , (1921) 
PP 23 - 46 ) 
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4?. jf/Jb 0 / Character ani Morality floral tests have also 
been investigated by similar means 1 . In this country, however, 
the few who have investigated thepossib lily of tests for character 
have preferred an indirect to a direct technique The moral 
test is, as it were, disguised as of a test of intelligence 
or information A device, full of possibilities in tins direction, 
is the optional question paper. Every teacher knows how, m 
an examination on languages or mathematics, the routine- worker 
chooses the mechanical question, while the more enterprising 
select the problems and the nders , the cautious keep to the 
prepared texts, while the adv enturou> prefer the unseen trans- 
lations Sir. Trank Watts* among others has endeavoured to 
construct question papers of the optional type, calculated to 
bring out such temperamental differences by the latitude allowed 
More recently experiments hav c been made with pictorial instead 
of verbal matter: a set of pictures, artistic, humorous, or 
mlormaUtc, are placed before the child (picture-postcards 
supply almost unlimited material for such purposes) ; and he is 
asked to arrange them m order of preference or merit : the 

* One or o American inv estigatore, for example, hav e attempted 
to measure ethical discrimination by getting children to arrange a 
hst 0/ offences in order of wickedness (Fernald, timer J. Insanity. 
lxvm ,547, Haines. Psychol Rev xxu ,303) Others hav e attempted 
to measure moral judgment by noting how often the child singles 
out moral reasons for certain actions, in preference to reasons of a 
general or a personal character, (S C. Liao, Educ Contr Brojm Untv . 
Ill , tgio Cf Kohs.J. Deltrq , VII , 1 (1922) "An Ethical Dis- 
crimination Test") let another, following up a suggestion of 
Bmet, has elaborated group-tests for honesty and conscientiousness , 
the children are required to trace males with their eyes shut; to 
fill up and correct completion tests with the key temptingly handy 
on the back . to state how m uch they know of v a nous topics, in th the 
prospect of earning a box of confectionery if they obtain full marks , 
the measure in these tests is the number of times the child yields to 
the temptation to client or to over state (Voelher, *' The Functions 
of Ideals and Attitudes * Col Untv Contnb Ed , 1921 ; Cady 
" The Estimation of Juvenile IncomgJbihtj, * Jcum Dtltr.q Men 
1923) In Cady’s experiments — the most recent and the most 
thorough — the results of the tests described correlate with inde- 
pendent estimates of moral character op to .*2,1 Sometimes fas 
in the last research) the examinee is also given a syllabus of questions 
relating to his own character 4 What kind of amusements do you 
prefer ? Do you get on well with teachers and with other children ? 
Would you like to wear jewellery and fine clothes ? What do you 
think about when 3 ou are alone 3 What would you do if a lot of 
money were left you ?* 

* British Journal of Psychology. XI 2 
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influence of special interests working quite unconsciously if the 
pictures have been chosen with care is nearly always evident 
and if a standard order has been previously obtained the child s 
divergences can be measured numerically 1 

48 The Importance of Qbsenahonal Methods as Distinguished 
from Experimental Few however would as jet pretend that 
such tests can ment anything more than an experimental 
interest , and in their present state the methods are unsuited 
for practical employment m this country 2 

In assessing temperament and character therefore we are 
bound to fall back upon the method of observation m place of 
the method of experiment The personal interview is one 
recognised device, and mother is the collation of reports 
submitted by competent observers who have been acquainted 
with the examinee dunng a long portion of his life Both 
interviewing md reporting has each its own technique, and 
m either case the technique is susceptible of great improvement 
by the application of simple scientific principles Much indeed 
has recently been done by drawing up schedules of facts to 
be noted and observed 3 and by contriving rating-scales 4 for 
the registration of such facts in terms of a comparable scheme 
More still no doubt is to be learnt from the practice of the 
expert alienist from the methods and devices employed by the 
saner psycho analysts in examining patients who are neurotic 
delinquent or temperamentally deranged Nowhere is the art 
of interviewing earned out with such refinement and success 


, An interesting but tentative set of Tests of Aesthetic Appre 
cinhon lias been described by Thorndike in an article with that 
title J Educ Psychol VII (1916) pp 509 et seq 

* See the Committees comments on these tests in Chapter II 
§ 64 and Chapter III § 90 

1 Of these perhaps the most suggestive are those given by Webb 
Character and Intelligence Brit J Psyc ) Mon 1 and Hoch 
and Amsden Gu de to the Descriptive Study of Personality 
Rev Neur Psych xi 577 Cf Psych Rev xxi 295 

* On rating persons either by relative position or by reference 

ta method, elaborated. nath. swap, sneeftsa the 

psychologists of the American Amij } a nch literature has grown up 
See among other references The Personnel System of the U S Army 
vols i and u Scott Psych Bull xv (1918) Thorndike J Appl 
Psych 11 and iv (1918 and 1920) and Rugg J Educ Psych xi 
and xin (1921 and 1922) . 
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as in the consulting-room of a good psychiatrist. But, when all is 
said, the problems of temperament and character still constitute 
one of the most difficult and urgent provinces for future 
psychological research. 


XV.— CONCLUSION. 

49 These, then, are the numerous fields of application, 
into which, first in this direction, then in that, the new psycho- 
logical methods have progressively spread. And this history, 
bncf and cursory as it is, leaves two tilings indisputably clear. 
It shows that the science and practice of mental testing have 
successfully survived the first critical period of development , 
but that as yet they have by no means approached perfection, 
or realised to the full their manifest possibilities. The tests 
and their uses are all still tentative, still experimental. Many 
of the expectations raised by the first enthusiasts are yet 
unfulfilled. Partly from the hasty and crude methods which 
from time to time have been adopted, partly because the whole 
problem has proved far more intricate than was at the outset 
assumed, the need for caution has become increasingly evident. 
On the other hand, the negative conclusions and the pessimistic 
verdict, announced by early sceptics towards the dose of the 
nineteenth century, have not been confirmed by the further 
researches of numerous investigators in the twentieth 

In the whole range of education the art of examining is 
probably the most difficult ; and it was not until recent times 
that due attention was accorded to its proper principles 
Gradually, however, as wall have been remarked, the later 
experiments have become more limited They have inclined 
to concentrate chiefly upon certain of the more general capacities, 
few m number and restricted in kind. The rest have been 
passed over Until a few years ago. the majority of the work 
during the present century was, for the most part, directed 
to the measurement of one particular ability- — intelligence. 
For the more specific intellectual functions — those underlying 
memory, attention, and the like — for the important qualities of 
temperament, emotion, and mental character, and for the native 
aptitudes for particular occupations (as distinguished from 
attainments due to practice, training, or experience) the few 
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relevant researches have yielded as jet hardly a single test- 
method at once simple and trustworthy But, with all these 
neccssarj reservations the success and the wide-spread use of 
intelligence tests remain among the most remarkable achievc- 
ments of modem experimental psjchology 

Finally , as regards general procedure, one stn king fact emerges 
Starting first of all with technical methods remote from the 
activities of everyday life, the psjchologist has slow ly approxi 
mated, so at least it must seem to the practical teacher, towards 
the traditional methods of the school and university — to the 
method of the oral interview and the method of the written 
examination Yet this is no mere reversion , and the years of 
labour with tests now discarded have been by no means fruitless 
From his laboratory’ the psychologist has brought with him 
something of value — a scientific technique capable of being 
rendered increasingly efficient and exact His test questions 
must now be all carefully’ standardised beforehand , and he 
will rely, m evaluating his results, upon statistically elaborated 
norms He thus endeavours to make both his procedure and 
his deductions as simple m practice, as sound in theory and as 
precise in point of scientific method, as the complexity of his 
task and the limitations of his knowledge wall for the time being 
allow 
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CHAPTER II 

GENERAL SUMMARY OF THE AVAILABLE EVIDENCE 
BEARING ON THE PROBLEMS CONNECTED WITH THE 
VARIOUS TYPES OF PSYCHOLOGICAL TESTS OF 
EDUCABLE CAPACITY. 

THE VARIOUS TYPES O T PSYCHOLOGICAL TESTS 
Or EDUCABLE CAPACITY 

50 Alter careful examination of the evidence, and after 
consultation with several trained psychologists, regarding the 
proper definition of the expression ‘ Psy cliological test of cducable 
capacity/' we came to the conclusion that the phrase might, for 
purposes of convenience be properly interpreted as including the 
following types of tests — 

(i) Tests of " intelligence," 1 c , tests designed to measure 
that general ability which is held by many psycholo- 
gists to underlie the various special activities of the 
mind 

(11) Standardised scholastic tests based on average perform 
ance, 1 e , tests of attainments in particular school 
subjects such as reading and arithmetic, elaborated 
by actual experiment and statistical evaluation* 

(m) Such vocational tests including tests of manual ability 1 
as are adapted for use in schools and educational 
institutions 

(iv) Tests of mental activities of a specialised kind, eg 

tests of memory, perception, attention imagery and 
association 

(v) Certain physical tests which have been suggested as a 

means of assessing educable capacity 

(vi) Tests of such aspects of temperament and character as 

bear directly On educable capacity 

* See footnote onj) 145 

1 From the strictly psychological standpoint tests of manual 
ability should be classified with tests of special mental activities 
but as in practice they are closely associated with certain kinds of 
vocational tests we have classed them here with such tests 
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We desire however, to point out that in our opinion the 
terminology employed m any discussion of psychological tests of 
educable capacity in their present state of development is neces 
sanly provisional and that the distinctions involved in the 
above classification are themselves founded on hypotheses 
and however convenient for the purposes of anatyois should not 
be interpreted as if they were in any sense finally valid In other 
words vve consider that these distinctions arc probably best 
regarded as first approximations to the truth and as such are of 
considerable value for working purposes but possess only pro 
visional validity 


OBSERVED DISCREPANCIES BETWEEN ABILITY 
AND ATTAINMENT THE DESIRABILITY OF 
RECOURSE TO SOME MEANS OF DISCOVERING 
INNATE ABILITY APART FROM EXAMINATIONS 
OF THE ORDINARY TYPE 

51 It is obvious as was pointed out to us by several of our 
witnesses that some simple uniform and trustworthy device for 
gauging the educable capacity of children is urgently needed 
The method at present so widely employed of appraising the 
abilities of children chiefly on the results of aptitude displayed in 
acquiring knowledge of the ordinary school subjects is not alto 
getber satisfactory It is never quite safe at any rate in joung 
children to attempt to assess educable capacity by mere attain 
ment as disclosed in the ordinary written or oral examinations 
or even by the application of standardised scholastic tests 1 
discuss in Chapter III the general question of observable defects 
in existing arrangements far examinations designed primarily 
to discover potential educable capacity or general ability and 
promise rather than attainments so at the present stage vve will 
merely call attention to the incongruities which have been noted 
in many instances between the undoubted innate abilities of a 
child and his actual achiev ements in examinations 

Meagre attainments in school knowledge may be due to a 
plurality of causes— to chronic ill health or temporary illness 
iTmfcra-ig lAAtv/Jasxa. iA sfikaak Aw sftfcd & 

tions in the home including insufficient clothing and inadequate 


See § 86 
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or unsuitable nutrition to lack of interest due possibly to failure 
on the part of teachers to appeal to some emotional element 
calculated to stimulate enthusiasm for a specific subject or 
group of subjects, to positive absence of the will to learn, and 
so forth A high level of ability does not therefore invariably 
entail a good standard of school work It has often been pointed 
out that many highly gifted men and women were regarded in 
their school days as dull or incompetent Such dullness or 
incompetence may have been generally present, owing to a failure 
of interest m the pupil, or to an arrested development of ability 
which was subsequently released In so far as it is the fault of 
the school it may not be so much the conventional methods of 
teaching that are inadequate as the ordinary means of diagnosis 
consisting chiefly of written, oral and practical examinations 
The school should be criticised not so much for failing to adapt 
itself to such exceptional personalities as for failing to discover 
them 


THE APPLICATION OF "INTELLIGENCE' TESTS TO 
SUBNORMAL AND SUPERNORMAL CHILDREN 

52 It is claimed on behalf of " intelligence " tests whether 
individual tests or group tests, that if properly applied and 
evaluated they afford a more objective, more systematic and 
more trustworthy means of discovering the existence of inborn 
intelligence and educable capacity in pupils than the ordinary 
written and oral examinations We may point out at this stage, 
that just as there are three types of ordinary examinations, the 
written, the oral [itid 1 oce) and the practical (whether in labora- 
tory work or clinical work) so there are three methods of applying 
"intelligence ’ tests and vocational tests Group tests are set 
m the form of papers like the ordinary written examinations , 
individual tests are applied orally in a systematic tint tore 
examination , while performance tests and tests of manual 
ability or of special vocational aptitude arc analogous to th" 
practical examination The essential feature of such psy cholo- 
gical tests seems to tx. that, unlike ordinary examinations they 
onl> postulate knowledge and experience of a very general kind 
and are graded or standardised usually on the basis of the 
age of the children tested or in terms of mental age 
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" Intelligence M tests chim to measure general inborn intellec- 
tual ability or '* intelligence," which is envisaged as a purely 
abstract potentiality— an hypothetical quantity postulated 
and defined, like most other scientific concepts, for the con- 
venience of separate measurement It is claimed that these 
tests ol intelligence render it possible to predict from quite an 
early age whit will be the probable intellectual level of a child 
vvlrn h* is grow n up In fact most of the psychologists who 
gave evidence before us assured us that within reasonable limits 
such forecasts could be made, and that tlr* ratio between a 
child s mental age and his chronological age, which was known 
as th* “mental ratio, or intelligence quotient, appeared to 
remain tolerably constant dunng th* years of growth The 
results obtained from th" application of the tests are said 
to show that beyond the stage of puberty — say iG years of age 
—inborn intelligence ic general ability, docs not develop 
to any appreciable extent 

Th" claim accordingly is made that it is safe to predict, 
for example, that a child aged 5 with a mental age of 2 who 
thus has a mental ratio of f (= 40 per cent ), wall probably 
attain a mental age of 4 at the age of 10 and a mental age of 6 
at th" age of 15, on the ground that inborn intelligence does not 
appear to develop much after 16, and further, cm the ground 
that such a person would never nsc above the six-year level and 
would probably remain mentally defective for the rest of his 
life. 

The advocates of “intelligence" tests further contend that 
this form of examination has great advantages over ordinary 
examinations , in the first place, that vvh»n properly prepared, 
applied and marked, the tests neutralise to a very considerable 
extent the effects of bad teaching and unfavourable surroundings, 
in the second place that they furnish a measure not of what the 
child has learned, but of what he can learn, provided that he 
possesses the temperament and character requisite to enable him 
to make proper use of the educational opportunities afforded 
In oth-r words, that the tests, unlike ordinary examinations, 
not merely assess Yne begree of iritefugence, "out w'nen app'ueb 
at an early age detect with a fair measure of accuracy, the 
degree of educable capacity and hence the extent 01 probable 
attainment 
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Tiie specific claims made on behalf of mental tests by our 
various witnesses may be summarised as follows — 

(а) That tlrv provided a method of comparing children in 

respect of th*ir inborn capacity and thus of 'electing 
the best candidates for higher instruction, and sifting 
out defective and dull children for treatment by special 
educational methods 

(б) That in testing general capacity there must be some 

material on which to work, so that the results obtained 
by th" application of tests of intelligence necessarily 
depended to some extent on environment, including 
schooling, but, inasmuch as m th<» case of the children 
compared the tests demanded only a minimum of 
common environmental conditions they afforded a 
more even chance to all the candidates, children from 
good and bad homes and from well managed and mdif 
ferent schools obtaining practically equal chances, 
which was more than could be claimed for any other 
form of examination It was, however, pointed out 
that there w as a small percentage of cases, for example 
canal boat children, where the necessary minimum of 
common environment Was lacking, so that in such 
instances the usual tests were not applicable It was 
suggested that in order to arouse the intelligence of 
sfcch children some special set of tests, such as the 
American Army Beta tests, or performance tests 
might be employed 1 

(c) That tests of intelligence provided a basis of prediction 

regarding the educable capacity of children before the} 
had actually been taught to any great extent , in other 
words, that such tests were prognostic whereas ordinary 
examinations were mainly diagnostic They indicated 
with a tolerable degree of certainty the probable 
development of the " general intelligence "of the child 

(d) That these tests unlike ordinary examinations afforded an 

objective standard of comparison based on the perform 
ances of many children and that the personal equation 
of the individual examiner was thus eliminated 

1 See Mental and Scholastic Tests among Retarded Children by 
Mr Hugh Gordon HMI Board of Education Educational 
Pamphlet No 44 (1923) 
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(r) Tint in the application of a test of intelligence an accurate 
age allowance was made, which could hardly be done 
in ordinary examinations 1 . 

(/) That group "intelligence " tests took less time to work 
and could nearly always be marked in less time than 
ordinary examination papers. 

It was stated that the evidence so far afforded for the value 
of ttsts as indexes of cducable capacity fell mainly under three 
heads . 

(i) Comparison of the results of the tests with the observa- 
tions of teachers and others , 

pi) The following-up after testing of a large number of 
children in their school careers ; 

(iu) The correlation shown by experiment to exist between 
the results of such tests and those of ordinary stan- 
dardised scholastic (educational) tests m the case of 
children who had been afforded normal facilities for 
education. 

WHAT IS INTELLIGENCE? 

53 The purpose and function of tests of intelligence is 
to determine the general ability and consequently the general 
cducable capacity of the individual pupil. The ordinary con- 
notation of the word " intelligence ” differs considerably from 
the meaning commonly assigned to it by psychologists It is 
therefore important at the outset to define so far as possible the 
significance -which is attached to the term by psychologists 
Though the word is generally employed both in ordinary use 
and by psychological writers in the English, French, Italian and 
German languages, its connotation is vague and elusive It was 
originally closely akin to intellect, the sole difference between 
the two being that intellect, which was defined by some of the 
Schoolmen as the power to conceive universal ideas, meant the 


1 Several of our witnesses indicated that the considerations 
stated above seemed to follow from the fact that the technique of 
mental tests of intelligence apparently consisted in a sampling of 
the relatively simpler processes which enter into all intellectual 
'functions The ordinary examinations on the other hand sampled 
more complicated forms of the simpler processes The latter pro- 
cesses were partly the product of innate factors, but the particular 
complications were largely the result of particular training. 
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faculty, while intelligence denoted its actual exerase 1 . Both 
words became degraded in popular usage, and were frequently 
understood as covering other cognitive processes, including 
memory and even perception In course of time intellect became 
the more exact term, being reserved for a power supposed to 
be peculiar to man, v hile intelligence was regarded as being 
shared by man with many of the lower animals It is not 
therefore surprising to find that very divergent theoretical 
definitions of intelligence* have been given by the various 
psychologists who have aimed at measuring it 

The diversity of opinion among psj cbologists regarding the 
nature of intelligence or general ability may be illustrated by a 
recent discussion on the matter by fourteen prominent American 
specialists on mental testing* Tennan for example, defines 
intelligence as the power of abstract thinking, Thorndike 
as the power of good responses from the point of view of truth 
Buckingham as the ability to act effectively under given 
conditions Ruml pessimistically states that the nature of 
intelligence can at present hardly be discussed at all owing to 
the vagueness of the terras involved and our pauaty of infor- 
mation about the facts Indeed, the replies disclose a remarkable 
vanety of opinions Nor do European psj chologists exhibit 
any greater unanimity 

THE VARIOUS HYPOTHESES REGARDING THE NATURE 
OF THE FACTORS INVOLVED IN GENERAL ABILITY 
OR GENERAL INTELLIGENCE 

54 It is possible, however, to arrange the various hypotheses 
about the nature of *' intelligence " under three heads , those 
that envisage it as the effect of a few highly generalised 
" faculties ** or " functions '* , those that regard it merely 
as a convenient term for the averag* of innumerable abilities 
all highly specific, and those that view it as a single central 
intellective factor common to all intellectual processes 

1 e g St Thomas Aqrnnas cf Alagona 5 Thomas Aqanialis 
Theol. Summae Compendium I 79 (10) ‘An intellegectia sit 
dJStmcta potentia ab mteUectu R Non, sed est actus intellectus 
*It was Sir Francis Gallon who first brought the concept 
prominently into notice m England cf His two articles on 
Hereditary Talent and Character in Macmillan s Magazine for 1865 
a The Journal of Educational Psychology for March, April and 
May 19.21, Vol XII, Nos 3, 4 and 5 
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(a) The first theory winch for purposes of convenience may 
be termed tlic faculty theory was held by Binet In his 
earlier articles Binct speaks of tests for perception attention 
memory and reasoning — all terms of the traditional school of 
faculty psychology Elsewhere in his writings he approxi 
mates to the so<allcd two factor hypothesis and declares 
that in intelligence there is a fundamental faculty 
This faculty is judgment otherwise called good sense or practical 
sense the faculty of adapting one s self to circumstances 
Under cover of a test of memory we shall have an appreciation 
of judgment* In an elaborate article on The Intelligence of 
the Teeblc Minded published in 1909* he appears to regard 
general intelligence ns a complex mental quality involving 
at least three faculties — 

(l) The appreciation of a problem and the due direction of 

the mind towards its execution 

(11) The capacity for making the necessary adaptations to 
secure a definite end 

(m) The power of self-cnticism 

The second theory according to vvh cli the several traits that 
go to make up the mind are practically mdejjendent is held with 
modifications by Professor E L Thorndike 1 * * * 5 who regards 
intelligence as a multiplicity of innate abilities that are related 
in varying degrees He admits that there is a positive relation 
between desirable smgle traits in a smgle individual Having 
a large measure of one good quality increases the probability 
that one will have more than the average of any other good 
quality The fact that a child has pronounced inborn ability 
in arithmetic indicates that he will have more than the average 
innate ability m geography and even that he will be above 
the average in his moral qualities but it is not certain that 
he will be Tbomdil e has since suggested that there are three 
main types of inborn intelligence viz intelligence for words 

1 L Annte Psyc) alogiq u. (rgoj transl lute pp 42 44) 

* A B net and Th Simon L Intelligence des imbec lies m 
L Annte Psychologtque (1909) pp 1 147 summarised by Terxnan 
va The Measure iet t of Intel l gence p 45 In. a book published 

in 1909 Bmet defined intelligence succinctly as follov s Comprehen 
sion invention direction and po ver of cntic sm ( censure ) mtell 
gence lies m these four words Les Iddes Moderr.es sur les Enfants 

p 118 

' Journal of Ed icahonal Psycl ology XII 126 
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It is obviously impossible for us in this Report to discuss at 
length the Aery di fficult and technical questions involved m the 
various theories regarding the nature of intelligence or general 
ability and its relation to the various specific manifestations of 
ability We have, however, quoted in Appendix IX extracts 
bearing on this problem from the evidence submitted to us by 
various psychologists 

In spite of the divergence and apparent inconsistency of the 
various theories regarding the nature of " general intelligence,*' 
many of the individual views seem merely to lay stress on one or 
other aspect of a complex whole As is pointed out in Chapter I 1 

the differences of view are by no means so complete or uxecon- 
ciliable as they once appeared Probably in any one intellectual 
act, factors of at least three orders play an essential part — the 
“ central factor ” of " intelligence,” the " group factors," which 
an older psychology would have termed faculties, and " specific 
factors " entirely limited and independent The different views 
seem merely to over emphasise one particular type of factor, 
and to ignore or under-rate the part plajed by the other two 
Most psychologists would probably agree that “ intelligence ' is a 
general mental ability operating in many different ways, given as 
part of the child’s natural endowment, as distinct from knowledge 
or shill acquired through teaching or experience, and more 
concerned with analysing and co-ordinating the data of experience 
than with mere passive reception of them As however, this 
term " intelligence " is employed by psychologists in a technical 
sense, we have placed it in inverted commas to indicate that it 
is used with a special meaning 

WHAT DO TESTS OT ‘ INTELLIGENCE ' MEASURE ? 

55 Though, however, vve could find no general consensus as 
to what intelligence is almost all our witnesses teachers and 
psychologists alike, were unanimous in their definitions of what 
it Was not All are agreed that intelligence does not cover 
temperament or character , and that therefore, the important 
personal qualities of will feeling, and emotion are not dealt 
vt-Atv by tsste. <vl uatelligpuce Secondly, they were agreed, that 
it does not cover acquired attainments , hence tests of intelli 
gence give no indication of what a pupil has learnt in reading. 


Chapter I § 15 footnote 1 
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spelling, ant lime tic, or m any of th" higher school subjects 
Thirdly, it seems generally agreed that any narrow or limited 
talent, available for only one type of intellectual wort, is not to 
be named intelligence in this sense Intelligence is regarded by 
the majority as a common component entering more or less into 
all intellectual activities, or, as some would prefer to phase it, as 
the common level of all particular intellectual performances 
What tests of " intelligence ’ measure, therefore, is inborn, all- 
round, intellectual ability, using the word "intellectual ’* in a 
loose sense to include practical activities as well as theoretical, 
but to exclude processes of emotion and qualities of character 
These tests aim at measuring this ability through different 
processes according to the mental level of the child With the 
youngest infants little more than simple sense perception and 
simple movement can be tested With the older and brighter 
children the commoner tests aim at measuring ' intelligence " 
through the perception of more abstract relations, such as 
analogy, immediate inference, and the like But at nearly 
every level, except perhaps the lowest and the highest of all, 
th» capacity for learning by experience, and (particularly when 
a time limit is imposed) for learning quickly by a bnef experi- 
ence, is one of the commonest manifestations of "intelligence " 
to be exercised in these tests 

It should be emphasised that th“se tests do not pretend to 
discover all the intellectual qualities tlut appear to be present 
in great artists, great musicians, great poets, and masters 
of literary form Such specialised forms of genius imply not 
only the possession of a high level of general intelligence, but 
also the possession of a specialised talent in an unusually high 
degree Without high intelligence no poet could be great But 
without the special poetical qualities — imagination, visualisa- 
tion intensity of feeling, or whatever they may be — no great 
man could be a poet Further, as psychologists as well ai 
teachers have constantly pointed out, there arc children of first- 
rate “intelligence * who cannot express themselves clearly at 
any length on paper, and who fail to do themselves justice in 
■'W.hah answfus. to. vwhai opftsJi/uis, Srcnh. chiMmn. mr. hid# 
to do ill with such oral tests as those of Bmet or Simon, or with 
such group tests as those m the first senes 1 used with the Amencan 
* The Alpha ' tests the second or Beta " senes contains 
tests of a more practical non verbal type 
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Army and since copied so freely m this country On the other 
hand, such children may have very considerable aptitudes in 
practical or mechanical directions , and with these, if their 
ability is to reveal itsJf through any measurable test, some test 
of a manual or so-called “performance ” type must of necessity 
be used 

A short senes of psychological tests cannot, of course, pretend 
to greater accuracy than the considered judgment of an experi- 
enced master or mistress, observing the individual pupils of the 
class ovet a period of wveks or terms They afford only one 
kind of evidence , and though even the competent teacher may 
gain from th"m something which he could not otherwise obtain — 
namely, some degree of standardisation or comparability for his 
judgments — no tests of " intelligence ’ can completely take the 
place of observation and insight They are supplements, not 
substitutes 

It cannot be too frequently emphasised that even psycholo- 
gists themselves do not trust solely for their conclusions to the 
mere quantitative marks from a mechanical set of tests In the 
diagnosis of mental deficiency of backwardness, or of supernormal 
intelligence, they endeavour always to obtain data and reports 
dealing with the general conduct and character of the child 
There are, it is true, psychological tests which aim at measuring 
or discovering otlrr qualities besides the intellectual— namely 
the emotional or quast-emotional aspects of personality, and the 
many important traits of character which bear on educable 
capacity But, whatever may be thought of the efficiency of 
such temperamental tests when applied under laboratory con- 
ditions they are in th"ir present state of development unsuited 
for practical use m school We are accordingly of opinion that 
the data afforded by the application of group tests or individual 
tests of " intelligence," or both should always be considered 
m association with the information regarding individual pupils 
available from other sources, e g , school records, personal 
estimates of teachers achievements in ordinary examinations, 
medical data, if any and information regarding home conditions 
and parentage 

It must always be remembered that character as well as 
intelligence is, in actual school life a factor of the highest import 
ance in determining the response of any individual pupil to 
instruction in any branch of study Furthermore, there will 
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probnbly b“ som*- pupils who, though th*y show bttle aptitude 
for th" ordinary school studies, have a decided bent, say, in an 
artistic or nvchantcnl direction If, therefore, we agree that 
what " intelligence " tests measure may safely be regarded as 
a factor operatise in all mental operations that can by any 
latitude be called intelligent, yet at the same time it must be 
remembered that such a factor is not th" so’c factor, and that 
m every distinct kind of mental operation special factors are 
nearly always involved In some kinds of mental operation the 
general factor is of dominant importance, while in others the 
special factor is more prominent. For operations of the latter 
kind th" intelligence tests alone would have little diagnostic 
value 

r urthennorc, if satisfactory and trustworthy tests of memory', 
perception, attention, and of such aspects of temperament as 
affect cducnblc capacity could be devised, it seems certain that 
the data thus afforded would modify appreciably the data 
yielded by "intelligence " tests 


THE MAIN PRESUPPOSITIONS UNDERLYING THE 
USE OF TESTS OT "INTELLIGENCE" AND THE 
INDISPENSABLE CONDITIONS WHICH MUST BE 
COMPLIED WITH IN ORDER TO ENSURE THE 
VALIDITY OT ANY SET OF "INTELLIGENCE" 
TESTS 

56 There was general agreement that th» main presupposi- 
tions underlying the use of ' intelligence " tests wen; as follows . — 
(i) That there were certain mental factors which remained 
more or less constant during the lifetime of individual 
human beings 

(ij) That methods of examination had been discovered or 
could be discovered by which those factors in any 
individual co did to a great extent 'be ascertained and 
differentiated from the results of training and 
education 

It would seem from th° evidence submitted to tis that the 
educable capacity of a child at any period of his or her life may 
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be assumed to depend on mental factors of two kinds — (a) 
inborn psychological abilities of a relatively elementary and 
general nature , and (6) acquired capacities of a more complex 
and specific character, chiefly memories and habits, such as 
particular items of knowledge and particular forms of skill 
There has been much discussion in recent years as to whether 
nature (inherited capacity) or nurture (training and environ- 
ment) is the more important It is evident, indeed, as Bmet 
frequently pointed out in his articles, that even a child of the 
greatest potential intelligence can never become highly intelligent 
m surroundings affording scant opportunity to learn On the 
other hand, it is almost certain that a feeble minded child can 
never become really intelligent however favourable his environ- 
ment and however skilled and patient his teachers may be 
This apphes still more to children with special defects For 
example, a deaf mute, whatever may be his inbom ability, will 
probably grow up apparently feeble minded unless special 
methods of instruction are employed to educe and develop his 
native intelligence In spite of the hopes that were once enter- 
tained regarding results obtainable from special instruction in 
Schools for the Mentally Defective, a feeble minded child can 
seldom, if ever, be converted into a normal child 

It is dear that when a group o! individuals are brought up 
in a similar environment, with almost equal opportunities, the 
differences disclosed among those individuals by means of 
intelligence tests are due to differences in native ability 
Conversely difference of environment may be so wide as 
to obscure or even traverse the difference of ability which 
these tests are intended to elicit For example, the 
results of intelligence tests applied to children coming from 
different environments and living under different conditions, 
some of whom were underfed and ailing, while others were Well 
nounshed and healthy, would necessarily afford untrustworthy 
evidence of inborn capacity and the value of such results would 
be pro tanto diminished It follows that the results would be 
to some extent invalidated, if the persons were drawn from 
environments that were widely dissimilar or had been subjected 
to widely different conditions of life 

On a first view it might seem impossible to attempt to measure 
and appraise the amount or character of an inborn capacity, or 
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group of capacities that manifest themsehes solely through 
learning, as such capacities can be measured only indirectly 
through what has been acquired It should, however, be borr.° 
m mind, as was pointed out by several of the most eminent 
psychologists who gave evidence before us that the distinction 
between inborn and acquired capacities is mainly a matter of 
inference Innate capacity may be indirectly gauged with 
considerable success by measuring th“ acquired capacities in a 
group of children with substantially th“ same experience 
Psychologists infer from differences in acquired intelligence 
differences in native endowment when the) compare individuals 
in a group of children who have had common experiences and 
note the differences in the performances and attainments of 
those individuals 

It follows, th D refore, that a valid test of intelligence must be 
based on elements appealing to the common interests and within 
th" common experiences of the group of persons tested For 
example, a careful examination of the Binet tests m their original 
form shows that th<* separate tests were arranged on the basis 
of the common experiences of urban children of \arymg ages 
In no instance was a test emp!o)ed that was based on peculiar 
conditions or unusual facilities for learning Tests for any given 
age were applied on the assumption that all normal children 
might have been expected to learn the things with which they 
were ordinarily in contact Further, no test of intelligence can 
properly be regarded as valid unless the individual tested has 
had reasonable opportunities to learn about the \ anocs element 
in\ olved m the test and has also been interested m learnings 
For instance, the American Army Alpha" tests which during the 
last few ) ears have been extensively applied in the educational 
institutions of the United States, are reported to show in nearly 
every instance higher average marls for men and boys than for 
women and girls The apparent inference that the intelligence 
of men is on the whole rather superior to that of women is 
obviously invalid because the tests m question were originally 
designed for application to soldiers, and refer large Ij to matters 
in which women w ere not likely to be interested. 

It was accordingly pointed out that whenever a test was 
used for diagnostic purposes certain assumptions were made 
In the first place, it was assumed that the child had passed his 
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life m a certain environment It followed, therefore, that the 
simpler the environment assnmed by the test, that was to say, 
the more it resembled the environment m which the great mass 
of the child population li\es, the more reliable was the test for 
application to different age groups, different social classes, 
different parts of the country, and so forth 

For example, the Stanford Revision of the Bmet Simon Scale 
assumed that every child tested had come into contact with 
twentieth century civilisation and had since the age of not Jess 
than se\en years spent a certain portion of each year within the 
walls of an Elementary School class room If he had not done 
so and to the extent to which he had not done so, the test 
might yield a result which was not wholly valid Hence a 
pupil's prolonged absences from school must to some extent be 
taken into consideration by the *' intelligence " tester 

Secondly, the test assumed that the child had made as much 
use as his 'intelligence ” had permitted of the stimuli afforded 
by such an environment He might not have done so His 
low rating on the ** intelligence " scale might then be due in 
part to an abnormahtj of temperament 

Our witnesses also emphasised the fact that in order to 
secure valid results it was most important that the tests should 
be applied and marked m a ngidly uniform manner The 
inconsistent and paradoxical results not infrequently obtained 
by teachers and oth-rs who had applied the Bmet tests or other 
types of individual tests m a rather unsystematic way were 
due to failure or neglect to observe uniformity in application 
or marking, or m both 

Bmet repeatedly calls attention to the importance of careful 
and uniform administration and marking m the application of 
his own tests 1 , and American psychologists in their writings 
frequently point out that the significance of results demed from 
tests may be gravely impaired by lack of uniformity and care 
in application and scoring There was general agreement 
among the psychologists who gave evidence before us that tests 
especially individual tests, are more satisfactorily administered 
if applied by a person specially trained for the work 


V Annie Psychologtque (1911), pp 166-16S 
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Tin: merits and disxdvantages or the 

BISET SIMON TTSTS 

57 As vrc hate already indicated th children for whom 
tests of intelligence arc especially useful arc those who arc 
d finitely above or below th" average The celebrated Binet 
Simon Scale as finally revised by Binet himself in igu or in its 
liter modif cations especially those known as tlr Stanford 
Revision th A ^erkes Point ‘Kale and Burts adapted Seale for 
English cluldren 1 , mi} be regi rd d is the model of all mdmdual 
testsof intelligence which have been devised up to the present 
It his been extensive!} employed m this country since about 
1910 as an aid to the discovrry and special treatment of mentally 
defective and sub normal children and to a less degree of super 
normal children It has al**> been used as in aid for internal 
classification in Elementary and Special Schools and to a very 
much smaller extent in Secondiry Schools The B net Tests 
hive also been employed for the purpose of checking and supple 
menting the results obtained by the ordinary examinations for 
free places and scholarships in Secondary Schools and for admis 
sion to Central Schools In fact th" scale is now widely re cog 
msed and used as a convenient mental foot rule Bearing this 
in mind we took special can. to ascertain m some detail the 
opinions of our witnesses on the merits and defects of the Seale 
and its variants and vrc give below a full summary of their 
views There appears to be general agreement that the revised 
Binet Simon tests arc of real use for the following — 

(i) As an aid to the discovery and classification of sub 
normal and mentally defective children 
{2) For detecting super normal or specially bright children 
up to the chronological age of 9 (i e the mental age of 
xzj but not beyond 

(3) As tests of progress and retardation in general capacity 

and for the purposes of classification of scholars on 
entrance to Elementary Schools or on transference to 
Senior Departments or other types of School 

(4) The Binet Scale as adapted by Drummond and 

others are of use in Schools for children defective in the 
special senses e % the blind or deaf 3 

1 Bart Mental and Scholastic Tests pp 24-68 

‘ W B Drummond A Binet Scale for the Bl nd (reprinted from 
the Edinburgh Medical Journal) There is also an American form 
of the Binet scale adapted for deaf children 
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While most of oar witnesses drew attention to certain defects 
m the Scale, which are set out below, there was, on the other hand, 
general agreement as to its merits, which may be stated as 
follows — 

(1) It was claimed that the Scale was comparatively simple, 

and that the techmque of applying it could be acquired 
£fter some training and practice by teachers and 
school doctors, provided it were explicitly recognised 
that no final validity could attach to the diagnosis 
of a layman who had not received a thorough training 
m psychological method Some witnesses, indeed, 
claimed that With a relatively simple scientific inven 
tion such as th“ Bmet tests of intelligence, a layman 
might accomplish much in the way of rough prelimi- 
nary diagnosis, which was formerly possible to none 
but the expert It was, however, pointed out that 
the use of such a device by persons who had not had 
much psychological training must necessarily be 
somewhat mechanical, and confined and limited m its 
scope 

(2) The apparatus required for the application of the Scale 

was simple and inexpensive 

(3) The Bmet tests had been much used all over the world, 

had acquired an extensive vogue in the English 
speaking countries, and bad thus been to a great 
extent standardised They might therefore, justly 
be regarded as more universal than any of the other 
individual tests m use 

The defects attributed to the Binet Scale may be summarised 
as follows — 

(l) It was pointed out that th’se tests had been originally 
devised as a scale of measurement to assist the administrative 
authorities in Pans in examining school children suspected of 
mental deficiency, and recommended for transfer from the 
ordinary Elementary Schools to special classes Indeed Bmet 
himself, had expressed the opinion that his scale would be chiefly 
useful for application to mentally defective children 1 Many of 
our witnesses, therefore while admitting that the Scale was of 
great service as applied to deftetive children were disposed to 
doubt whether it was really suitable for general application to 


V Annie Psychologist (190S), p S3 



nzroiiT m t nr co\suT\ri\r coitvrnnE os 


So 

norma! mil more tspi cnlf} to super norm'll children Th* 
Scale was admitted!} uncacn and it was more difficult to obtain 
extra points as th* h gh r end was approached There was al*o 
th* disadiantagi that the mtntal processes tested were not the 
same from jear to ytar On the whole it was general!} agreed 
that whll'* th* Seale was tol rabl> accurate for th* diagnosis of 
low grades of abthtj it was on th* oth r hand jclati\el> 
useless for the diagnosis of high grades of ability among older 
children One witness who had corn! u etc d extensile experiments 
in th* use of th* Stanford rca ision of the Scale pointed out that h* 
found that it cca<ed to measure accurately th intelligence 
of the brighter children after the age of about 14 3 cars though 
it continued to measure th* intelligence of inferior children 
with sufficient accurtc> 

(2) Those Witnesses who had made th* most extensive use 
ol th* Scale were agreed that it was too linguistic for English 
children has mg from originally designed for Trench children 
who received a more elaborate training in th* use of language 
Tests for later ages in tolled to a large extent considerable 
range of aerbal imager} In consequence th* somewhat rare 
type of dcfcciix-c child sometimes described as th* sub-normal 
verbalist avho could tall, at considerable length though often 
irrelevant!} but could do little possessed a distinct advantage 
over children who showed little aptitude for the use of written 
language and whose voc 3 bulai} was limited but who neverthe 
less might possess some mechanical aptitude and even more 
frequently the child who was weak in the comprtfa nsion and 
use of language (if onl} through some temporary nervousness) 
might unless special precautions are taken be sere rely handi 
capped. 

(3) Several witnesses drew attention to th* fact that a chifd s 
proficiency in the Binet tests represented the complex result of 
numerous intermingling factors In addition to the two essential 
items — his inherited intelligence and lus chronological age — 
his performance m the tests would he affected by numerous 
subsidiary conditions such as industry goodwill keenness 
emotional stability information acquired at school social 
environment and sex which would inevitably impair or improre 
the result 

(4) Most of our witnesses thought that the most potent of 
these subsidiai} conditions was educational opportunity Man} 
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of the tests — some of which were withdrawn by Bmet in his 
final revision of 1911 1 — were pure tests of school attainments 
Bor example reading, writing and dictation were leamt in English 
lessons , counting, addition and subtraction of money m anth 
metic lessons , drawing from the copy and drawing from memory 
in drawing lessons , if, therefore, a child s apparent capacity 
Were assessed solely by the Bmet Scale it must depend m no 
small degree upon his class in school and his educational oppor 
tumties in the past Conversely, it was urged that, where 
children's educational opportunities had been normal and equal 
a child s school class must depend upon Ins apparent capacity, 
as, in theory at all events the individual pupil was classified on 
entrance to the Elementary School and promoted year by year 
in. accordance with what he had already leamt and by what he 
seemed likely to learn in future 

(5) Several witnesses maintained that the results of the 
Bmet tests were affected by social conditions, whether due to 
environment or heredity For example children from favourable 
homes were said to prove more responsive to tests than children 
from less favourable homes 

(6) Several medical witnesses pointed out that mental 
fatigue was a factor which entered into the test examination in 
the case of nervous, mentally defective and epileptic children 

(7) A few witnesses had found that children became familiar 
with the Bmet tests and in certain cases were specially prepared 
for them This applied even to mentally defective children 

(8) It was pointed out that a relatively large amount of time 
was needed in order to apply Bmet tests adequately to individual 
children, as compared with the time required for the collective 
examination of a whole class m ordinary school subjects 

(9) Several witnesses drew attention to the fact th3t some of 
the original Bmet tests having been devised for Parisian children 
were not particularly suited for application to rural children in 
England as they presupposed a knowledge of facts peculiar to 
urban life 

(10) Several medical witnesses had found that the language 
of the Bmet Scale required to be adapted to meet the needs of 
provincial dialects and colloquialisms in various parts of England 
and Wales 


1 L Atin/e Ps^cholcgtquc (1911) p 146 
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THE OPINIONS OF MEDICAL EXPERTS ON THE 
VALUE Or THE BIN ET SIMON SCALE \ND ITS 
MODIFICATIONS AS AN AID IN THE DIAGNOSIS 
Or MENTAL DEI ICIENC\ IN CHILDREN 

58 Our medical witnesses informed us that the Bmet Simon 
tests hid becncxtcnsivtlj used asm mallary method ofcxamin 
mg children suspected of mental deficiency since about 1911 
more especially in (lie London area It was pointed out that 
these tests were recommended for use by school medical officers 
in making inquiries into the mental condition of feeble minded 
children in the Reports of the Chief Medical Officer of the Board 
of Education for 1912 and J913 where it was suggested that 
the teacher in the ordinary Public Elementary School should 
select retarded and backward children and in co-operation with 
the school medical officer should determine by careful examma 
tion which children needed subsequent examination by the 
Binct tests 1 The actual data obtained by the application of 
the Binet tests to children suspected of mental defiacncy formed 
only a part of the evidence on which the offiaal diagnosis of 
cases under the Acts was based* physical condition educational 
attainments family and personal history and environment being 
all taken into account in the consideration of such cases the aim 
being to ascertain whether th° child was fitted to his normal 
surroundings in life At the earlier chronological ages the Scale 
both in Bmet s own final edition of 1911 and in the later editions 
of other psychologists had been found to be a useful guide 
espeaally when supplemented by standardised scholastic tests 
in reading and in simple arithmetical processes Our medical 
witnesses stated that in \iew of the inadequacy of the Bmet 
tests for children at later ages it w as the practice to utilise other 
tests in addition for example Burt s reasoning tests association 


1 Report for 1912 (Cd 7184) pp 372 foil and Report for 1913 
[Cd 7730) p 3"*r foil A salutary 1 araing was added against the 
use of the tests by anyone not fully understanding the proper 
method and the conditions and appliances necessary for trust 
worthy results 

* Education Act 19 1 section 55 and Mental Deficiency Act 
1913 section 2 
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tests, and performance tests of various types 1 On the whole, 
how ever, they were of opinion that the Binet Scale had proved 
•of great value as a supplement to the medical and pedagogical 
methods hitherto employed in the diagnosis of supposed defective 
children, and that its general adoption for these purposes had 
as it were stabilised the intelligence tests applied by certifying 
officers and by teachers m Special Schools 

MERITS AND DEFECTS ATTRIBUTED TO THE 
AMERICAN MODIFICATIONS OF THE BINET SCALE 

5g Yerkes ’ Point Scale — Professor Yerkes' Point Scale* 
consists of 20 exercises, of which 19 are taken from the Bmet- 
Simon senes , the remaining one is an analogies test of the type 
first devised by Dr Burt Most of Btnet's information tests are 
omitted Partial credit m marking is given to the various 
achievements of the children tested according to their ment 
and not invariably by the pass or failure method of Bmet The 
maximum in the Point Scale is 100 and differences in standards, 
ages, sex and social status, norms have been calculated m terms 
of the average number of points scored These standards, not 
having the fixity of an age scale, can be readily readjusted and 
quickly revised if necessary Dr Burt and other witnesses 
regarded this as an undoubted advantage, though they pointed 
out that the same principle could be applied to the Binet Scale 
in its usual form by merely counting the number of tests passed 
either actually or by implication and if necessary assigning 
fractions for partial success By using for partial performances 
entire points or marks in place of fractions certain specific tests 
in the Point Scale are assigned a maximum larger than unity 
and thus carry greater weight than others Dr Burt pointed 
out, that if this emphasising of certain tests were determined by 

1 See Annual Report of the Chief Medical Officer of the Board of 
Education 1920 (Cd 1522) P ro ° . and The Health of the 
School Child being the Annual Report of the Chief Medical Officer 
of the Board of Education 1922 pp 111-112 See also the inter 
esting historical account of the use of such tests up to 19 10 in Dr 
F C Shrubsall s Report on methods of testing mental deficiency 
■pnjAvi m Rtjvwrt vfj test J.C«twg of tk/i vjvv 

PP I95-2I4 C/ aUo Dr Shrubsall s article in School Hygiene for 
August 192 x 

*\erkcs Bridges and Hard nick A Point S al m for measuring 
ability 1915 
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their diagnostic significance the modi f cation might be of great 
value, but that for English children the value and maximum 
mark, as suggt sted by Yerkes, did not at all correspond ' 
Brevity is secured by the omission of most of Binct tests 
that depend like n admg and writing, upon instruction in school, 
or, like th" com tests, on special cxpcncncr On the other hand, 
several rather inferior tests are still retained, e g , suggestion 
and the comparison of faces, weights and lines Dr Burt who 
discussed the Point Scale method in some detail, was of opinion 
that, while of much theoretical interest, this particular revision 
ot the Binct Seale on Ur whole represented for English children 
no great advance on tlr* original either for the purpose of 
examining border line eases of suspected deficiency at the usual 
age of entrance to Special Schools, or for testing supernormal 
and scholarship children at later ages 

The Stanford Reitsion and Extension (by Professor L M 
Ter many — The outstanding men t of this revision is the inclusion 
of many will thought out tests designed for children of higher 
ages Other improvements effected in the original scale are 
the addition of better or more numerous examples of certain 
types of test , the allowance of more numerous trials ; and the 
provision of a more definite method of marking, for example, 
partial credits for partial success m certain tests 

Binct had expressed th" child s intellectual power by giving 
his mental age in relation to his chronological age Yerkes in 
his Point Seale, indicated th? same facts by giving the total 
points scored by the individual in comparison with the average 
points scored by normal children of the age of the child tested 
Terman following Stem and others uses a somewhat similar 
method in stating capacity in terms of the " mental ratio ' or 
in American phraseology th" * intelligence quotient ' which is 
obtained by dividing the child s mental age by his chronological 
age in order to eliminate the actual chronological age 1 
method of indication has its advantages, but is also open 
certain objections Th“ chief value claimed for the roer 
raAw if Hast et asawp As* Aspwns? Ah? shdds .vwhsra' .vnfedl&R' 
in amore or less absolute fashion It is in fact intended to indie 
his actual intellectual capacity irrespective of his age 

i L M Terman The Measurement of Intel sgencc Harrap & C 
19*9 
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Terman and most other psychologists, as the result of their 
own experiments maintain that the intelligence quotient, with 
possible slight changes remains constant throughout the life 
of an individual, at any rate up to the period of puberty 

Some of our witnesses who had made a careful study of the 
Stanford Revision and its application, seemed to think that on 
the whole this contention was substantiated by the facts, 
though it was probable m some instances, at least that the child s 
intelligence quotient might vary from year to year, and that 
at times it might have a tendency to increase and at times to 
dimmish It was pointed out that while the intelligence quotient 
served a useful purpose in indicating to the teacher the probable 
intelligence of an individual pupil at each successive stage of his 
school career, and was important m helping to forecast the extent 
and character of his success in school studies, it should never 
be employed for classifying pupils without also taking into 
consideration their actual mental and chronological ages It 
was obvious that children who had the same intelligence quotient 
might be far apart in actual acquired knowledge because of 
differences in mental and chronological ages 

Furthermore, it was a highly abstract and succinct method 
of expressing the results obtained from tests and should, for 
practical purposes in schools, be supplemented by notes on the 
manner in which each individual pupil had “attacked ' the 
tests It should always be borne in mind that in the present 
state of development of the tests the value of such ' intelligence 
quotients ” was purely relative and in no sense final 

Several witnesses maintained that for purposes of instruction 
children should be grouped partly on the basis of their acquired 
attainments and, to a lesser degree, on the basis of then chrono 
logical age It should be added that certain considerations render 
the Stanford Revision tests less suitable for English than for 
Amepcan children The principal shortcomings of the Revision 
from this standpoint may be summarised as follows — 

(1) The older children on whose performances this Revision 
of the Bmet Scale was based by Terman appear to 
have been of a somewhat higher intellectual level 
than the average child in ordinary Public Elementary 
Schools in England 


(1S720) 
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(2 ) T1k proper administration of th'* revised tests demar 

almost twice as much time as the application of t 
original Bmet Seale 

( 3 ) Th« use of American coins and American money valu 

renders it difficult to use the money tests in Engli: 
schools with their existing age assignments and : 
their present form even after the obvious aitentioi 
in th" names of the coins have been made 

(4) The Scale still retains a strong linguistic bias In th 

connection, several witnesses expressed the opinio 
that more performance tests might advantageous! 
have been substituted for c ome of the less effiaen 
brguWic tests 


ADVANTAGES AND DEIXCTS ATTRIBUTED TO 
INDIVIDUAL TESTS OTHER THAN THE BINET 
SCALE AND ITS MODIFICATIONS 

60 Our witnesses informed us that on the whole the tests 
devised by Professor De Sanctis of Rome 1 though occasionally of 
use as supplemental} tests in th- diagnosis of mental deficiency, 
were hardly applicable to normal children for whom indeed 
they were not intended, though the general method of the 
tests was of value for children who could not read or 
write Several witnesses were of opinion that the only set of 
individual tests other than the Bmet Scale and its modifications 
which were suitable for application to Engh«h children was 
Dr Burt s reasoning tests for children of 7 to 14 years of age 
It was stated that as compared with the Bmet tests these required 
more particularly the exerase of the higher intellectual processes 
On th° other hand they failed to gauge certain aspects of intelli 
gence and were in that respect inferior to the Bmet tests It 
seemed accordingly desirable that they should be used in con 
junction with the tests of other aspects of intelligence eg 
tests of a performance type 


See Chapter I § 30 
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THE GENERAL CHARACTER OF GROUP TESTS 
OF INTELLIGENCE AND THEIR VALUE FOR 
DETERMINING EDUCABLE CAPACITY 

61. There is an important distinction, m respect of their 
method of application, between individual tests and group tests 
Individual tests axe of such a character that they can be 
administered only to one individual at a time by one invest! 
gator The Binet tests, or tests for a special capacity like 
pitch discrimination, may serve as types Group tests are 
of such a character that they can be administered simul 
taneously to groups of individuals, larger or smaller according 
to the circumstances under which the testing is earned out, 
the size of the group being however, immaterial as far as 
the character of the test is concerned Group tests in this 
sense* are obviously highly desirable for testing on any extenstve 
scale and therefore raises very important practical problems 

As has been shown in Chapter I the development of group 
tests is of very reoent date* They were m the first instance 
based on materials of th> verbal rather than the performance 
type, and they are still, on the whole, chiefly linguistic 
though by no means exclusively so Naturally the group tests 
applied to very joung children are largely of the performance 
type such as the Porteus Maze The Alpha t**sts 1 * 3 employed 
in the American Army, which were published after the end 
of the War, have been very extensively used in the United 
States for students in Universities Colleges and High Schools 
The first of these is a Directions test to determine ability 
to execute commands The second is an arithmetical problem 
the third consists in selecting from three possibilities the best 
reason for a statement , the fourth represents a list of words 
associated m pairs and the examinee has to determine whether 
these words are associated by the principle of opposition or 
of likeness The fifth is a disarranged sentence, and the 
examinee is required to put the words in their proper order 
so to make sense The sixth is a number completion test 

1 The expression group test has occasionally been used 
by some writers in the sense of a test for group abilities as 
opposed to special abilities It is never employed however, in 
this sense m the present Report 

* Chapter I § 31 

* See Appendix VIII for examples 
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in which a senes of numbers has to be continued according 
to the number indicated in the part of the senes given 
The seventh deals with analogies or mixed relations the 
eighth with range of information On® of the most important 
tests for revealing individual differences is the completion test 
devised by Ebbmghaus m 1905 for the purpose of investigating 
the fatigue of a school day in Breslau 1 The onginal test consisted 
of a paragraph in which words with syllables omitted were pre- 
sented to the examinee who was required to fill in the omissions 
Terman has a high opinion of this type of test which h" says 
discloses fundamental differences in the thought processes 

The Analogies or Mixed Relations test first used by Dr Cyril 
Burt in igix consists in presenting three words in a senes th* 
first and second of which bear a certain relationship The 
examinee is required to supply a fourth word that bears th» 
same relationship to the third word as the second does to the 
first It is claimed on behalf of this test that it is suited for 
discovering some of the more complex forms of intelligence’ 

This test is typical of a large number classified under the 
general name of Association Controlled Association tests 
include beside the Analogies associations of part with whole or 
conversely the genus with the species or the reverse a word 
with its opposite and so forth. This test admits a variation 
by the substitution of pictures or designs for words The sub 
stitution test which determines quickness and accuracy of 
learning by substituting for one set of characters another 
according to a Ley is also included in group intelligence 
tests 

Among group tests which are extensively used may be noted 
those wh ch deaf with Vocabulary and which are really included 
under Range of Information and those which elicit response 
to verbal orders The latter have now been modified so that 
they can be used with penal and paper 

Another type of group test commonly employed at present 
is an exerase m the simple prooesses of arithmetic Th-s type 
AwmJxRs nnnrKnixatpd afientimj mental alextuess and- -ur some 


1 The theory underlying this combination test was expounded 
by Ebbmghaus in an article published m 1897 Zatchr f Psych 
und Psys d Stnnesorg x.11 p 401 
* See examples in Appendix VIII 
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instances, a considerable amount of reasoning power The 
marks obtained usually exhibit an appreciable degree of relation- 
ship to general intelligence Obviously, hcnve\ er, it must depend 
in part at least upon instruction and practice in arithmetic, and 
probably also upon a special arithmetical ability which is 
partly independent of general intelligence 

It has also been claimed that some of the reading tests, 
particularly those constructed by Professor E L Thorndike, 
are able to measure some of the higher mental abilities The 
examinees are required to read a paragraph, and then answer 
certain questions concerning it with the paragraph still before 
them. 

It Mali be seen from this bnef description of the 
character of some of the more important elements m the group 
tests at present in use wh 3 t degree of intelligence is required in 
order to answer them 1 Several of our witnesses were of opinion 
that, on the whole, the more complex factors of judgment, 
inference and of logical analysis were not extensively involved 

It would appear that most of the existing group tests are 
dependent on verbal material and that \ery few of them have 
as yet been adequately standardised Several witnesses, however, 
thought that it would not be difficult to devise and standardise 
tests with the available non linguistic material and yet call into 
play the same higher mental functions as the verbal tests The 
Porteus Maze and the Healy Picture Completion were 
probably the best efforts in that direction It was repeatedly 
pointed out that group tests, though they did not afford the 
same insight into the child s mind as did individual tests, were 
the only type that could m practice be applied when large 
numbers of children had to be examined. 

As we note in the next section, very few group tests have 
as yet been devised which are suitable for application to 
children under 10 years of age In practice therefore the only 
types of test which are suited to young children under 10 are 
individual tests of intelligence and standardised scholastic tests 
m simple subjects such as reading and elementaiy arithmetic 
applied orally to each individual pupd 


1 One of the best known sets of group tests devised by Enghsh 
psychologists is the Northumberland teste constructed by Professor 
Godfrey Thomson See Appendix VIII 
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On the whole, our witnesses were of opinion that the data 
afforded by th“ use of group tests, though of very considerable 
value, gave onlj general e\ idence, and that m ail doubtful and 
borderline cases they should be supplemented by individual 
tests, winch usually produced more accurate results. 

THE RELATIVE MERITS AND DISADVANTAGES OF 
GROUP TESTS AND INDIVIDUAL TESTS Or 
INTELLIGENCE. 

62 It was generally agreed that one of the chief advantages 
of group or collective tests, which w ere set m the form of written 
papers, was economy of time, while th a pnnapal merit of 
individual tests, which were applied at an oral interview, was 
the insight afforded into the child srmnd by personal observation 
of his answers and general attitude Moreover, group tests 
were on the who’e more finely graded t han individual ani if 
they had b®en properly elaborated and standardised beforehand 
their application demanded relatively little special training, 
whereas for the satisfactory application and nterpretation of 
individual tests a training in experimental psychology, in the 
technique of application and in the use of statistical methods, 
was indispensable 

It was pointed out that the proper application of individual 
tests imposed a considerable nervous strain on the examiner, 
and that they were frequently of a type which might admit of 
special preparation beforehand whereas in group tests the human 
factor, as represented by the examiner, was more likely to be 
kept constant Up to the present, very few group tests had 
been devised which were suitable for application to children 
under 10 years of age 1 In any case they were best suited 
for older and brighter children and were not well adapted for 
very young children who had but recently acquired the art of 
wnhng Conversely the individual tests hitherto constructed 
were described as being especially useful for young children 
under about 10 years of age Those devised up to the present 
were, however, of comparatively little use for older children 
particularly above the age of 15 or 16 while, on the other 
hand, group tests had "been constructed which were suitable for 
children of 16 and upwards and even for adults 

1 Cf Burt Menial and Scholastic Tests p 221 With children 
under the age of 10 and below Standard IV the results (of group 
tests) will correlate less highly with intelligence 
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Again group tests implied to a considerable extent the use of 
pen or pencil in writing drawing underlining etc When speed 
of performance was used as a measure of efficiency an error m 
rating might creep in for all pupils did not handle pen or pencil 
with the same ease and facility It followed that the results 
obtained were generally of the nature of statistics and m 
order that the group records might be of diagnostic value it 
was neccssarj in most instances to test pupils individually In 
other words the data obtained from group tests were probably 
best regarded as first aids towards mental diagnosis Y\ e should 
mention however that one distinguished psj chologist assured us 
that he bad found the results of written group tests to be almost 
as efficient as those obtaircd from individual oral tests above 
the level of Standard II in Elementary Schools though it was 
necessary to call attention to the dangers of expecting the same 
norms from group tests as from individual tests The general 
opinion of our witnesses was that for most practical putposes 
group tests should be applied first and should be followed up 
When the services of persons competent to administer individual 
tests were available by the individual testing of children whose 
performances in the group papers had been noticeably abnormal 
wheth-r below or above the line Several witnesses directed 
attention to the fact that none of the group tests at present m 
use served to gauge with sufficient precision the following aspects 
of intelligence — (a) ability to control and concentrate attention 
(2>) ingenuity and inventiveness (c) practical judgment (d) 
ability to manipulate mental imagery 

The great advantage of the individual tests was that 
they furnished the expert with concentrated material for 
observation 

It was pointed out that it was of the highest importance that 
an examination should call forth maximum effort on the part of 
every pupil A group or collective test (in this respect 
resembling the ordinary school examination) sometimes failed to 
do this However carefully the examiner arranged his question 
it was inevitable that a few pupils should fall short of their best 
awii thftmnst accurate mstxucfcuins. would, snm/ttimfis. be. roLsundAt 
stood In individual testing on the other hand while the examiner 
ngidly adhered to standardised procedure he yet found it possible 
to vary the attuneraent of the pupil m such a way that he 
secured real effort and trustworthy results 
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THE PLACE or THE INTERVIEW IN THE APPLICATION 
Or INDIVIDUAL TESTS AND ITS TECHNIQUE 

63 Several witnesses thought that the interview so far 
as it related to children of school age was as at present 
conducted frequently rather a test of social opportunity 
and upbringing than of intellectual capacity The technique of 
interviewing had in the past been too empirical and had not been 
sufficiently studied for its own sake Indeed there was little doubt 
that the psychology of the interview was relatively an unexplored 
field In regard to the possibility of teaching the technique of 
interviewing in connection with psychological tests several 
witnesses thought that it should be possible to obtain help from 
the principles of modem psychotherapy In general it was 
urged that more attention should be devoted to the place of the 
interview both m ordinary examinations and in the application 
of psychological tests with a view to drawing up a clear state 
ment of the data which could and should be obtained by its use 
One witness went so hr as to say that the interview os ordinarily 
conducted was likely to lead to injustice because of the fluctua 
tions in the examiner s powers as wJl as in those of the candidates 
He himself to some extent had found it possible to render judg 
ments arrived at in the result of an interview more objective 
by methods similar to those employed m the American Army 
Rating Scale combined with information given to those conduc 
ting such interviews in regard to the fluctuations which were 
to be expected by reason of sampling or chance 

In general our witnesses were of opinion that the interview 
would always have its uses as the most satisfactory results 
could only be obtained by combining written group tests with 
oral individual tests It was pointed out that group tests were 
at present of little value for ascertaining qualities of temperament 
and character but that the expert might in an interview glean 
useful information though for a really safe estimate it would 
be sounder to rely on the judgment of experienced observers 
who had been in contact with the ch Id during longer periods 
One witness thought that it would be good policy to aim in 
yupy: examinations, at. measjxmwg wtrJJcfituaL ability and in 
interviews at appraising the force and quality of the interests 
and pursuits of individual candidates The interview might be 
employed with advantage in further scrutiny of doubtful and 
borderline cases which had already been picked out by means 



PSYCHOLOGICAL TESTS OF ED UC ABLE CAPACITY 


93 


of the written answers. Another witness suggested that manual 
tasts might m some instances be introduced into the interview, 
as they could seldom be applied simultaneously to a large number 
of children It should be mentioned that Bitiet attached great 
importance to the technique of the interview m the application 
of his individual tests, and gave detailed suggestions regarding 
the general conditions of the oral examination Dr. Cynl Burt 
thought that the technique of the interview was susceptible of 
great improvement by the application of simple scientific prin- 
ciples Something had already been done to this end by drawing 
up questionnaires of facts to be noted and observed and by 
devising rating scales for the registration of such facts in such 
a way as to make them comparable 

HOW FAR DO TESTS OF INTELLIGENCE THROW 
LIGHT ON CHARACTER OR TEMPERAMENT, AND 
HOW FAR ARE THEY AFFECTED BY THEM > 
64 Our witnesses have admitted that tests of " intelligence,” 
•while measuring in some degree intellectual ability, are also 
dependent on the opportunity which the child has to learn and 
his interest in learning There are several other considerations 
involved in the ability to perform them, the principal of which 
is perseverance and concentration or, m other words, the capacity 
to hold the mind down to a task and keep the attention alert 
and concentrated The tests were not, indeed primarily designed 
to reveal character, as Binet pointed out m the following passage 
of an article written, in 1908 — ■*' Our examination of intelligence 
cannot take account of all those qualities attention will regu 
lanty, perseverance, teachableness and courage, which play so 
important a part in school work, and also in after life , for life is 
not so much a conflict of intelligences as a struggle between 
characters, and we must m fact expect that those children whom 
we consider to be the most intelligent will not aht ays be those who 
are the most advanced in their studies’ ' On the other hand, the 
exerase of will power, implying a certain measure of concentra- 
tion and persistence, w as involved in the performance of an intel- 
ligence test, so that, if applied by a skilful and observant tester 
tests of intelligence might madentally throw light on certain 
aspects of character, but of course only to a slight and limited 
degree 


U Annie psychologique (1908), p 77 
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But, as Binet pointed out in several of his articles, the tests 
may yield unsatisfactory results owing to peculiarities in the 
character or temperament of those to whom they are applied 
For example, it is a difficult matter to apply them satis- 
factorily to highly nervous children, or to clever children 
who are disposed to suspect that there is some catch underlying 
the apparently simple questions put to them by the tester. 

Various attempts were made by Binet to devise as adjuncts 
temperamental tests for the purpose of assessing conscien- 
tiousness suggestibility, and accuracy of reproduction 1 In 
the last few 3 ears systematic efforts have been made, more 
especially by American psychologists, to test the feelings and 
the will. Pressey has endeavoured to detect repulsion and 
forms of fear by asking the subject to select from a prearranged 
list of words those that haw for him a special meaning, or 
suggest special dislike or irritation It is claimed the Porteus 
Maze affords to some extent a means of measuring recklessness 
and impulsiveness and, as Dr Burt has pointed out, variability in 
repeated tests of almost any simple type as indicated, for example, 
by the standard deviation, appears to be partially correlated with 
instability On the whole, howev er, the ps> chologists who gave 
evidence assured us that no tests of temperament could at present 
claim to have passed beyond the stage of tentative experiment 

Several witnesses of wide teaching experience, assured us 
that it was improbable that gifts of character, such as earnestness 
of effort and the will to succeed, would ev er in school work tnumph 
over the insuperable obstacle of an extremely low intelligence 
quotient Clever children would learn if they wanted; the 
intellectual attainment of dull children, however much they 
tried, would never develop be3ond a certain point On the 
other hand brilliant children frequently had grave faults of 
character which, if not corrected, limited effectively their 
educable capacity Thus, the development of satisfactory 
quantitative tests of temperamental characteristics would 
provide a subsidiary estimate which would have to be taken 
into account in ambiguous and borderline cases 

Some of our witnesses suggested that teachers should observe 
more systematical!} weakness of character as well as weak- 
ness of intellect Often what seemed an intellectual failing was 
really due to some temperamental defect 

* Sec 5 46 cf also A Binet L' Elude Exptrxmtr.ialc dc l IrUlhgtw 
Pans 1903 
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It was urged, also, tliat there was a definite need for teachers 
to be able to judge the more elusive characteristics of character 
and temperament. In the playground, as well as in the class- 
room, they had excellent opportunities for such observation , 
.and many of them, owing to their special gifts and special 
experience, were quick and penetrating judges of youthful 
character But they sometimes seemed to find difficulty in 
setting down what they had noticed m clear and accurate 
terms Clearly formulated upon sound psjchological principles, 
such judgments, it was asserted, would be of much greater 
value than the data afforded by any existing tests of tempera- 
ment or morality 

CONNECTION BETWEEN EMOTION AND GENERAL 
EDUCABLE CAPACITY. 

65 In a memorandum on the question of tests of educable 
capacity in relation to the emotions, Mrs S S Isaacs, basing her 
views upon recent psychological research, held that the emotional 
factors in mental dev elopment must be taken into account on tbe 
ground that the level of scholastic or practical achievement might 
be affected by temporary or permanent emotional conditions 
She pointed out that the same test might have very different 
effects on different children according to the " complexes " 
which are aroused in the unconscious self She held that certain 
mental tests of general capacity should be revised and that it 
was desirable that those who applied such tests should reoeive 
some t rainin g m the observation of emotional reactions, since 
such training yielded a fuller understanding of the emotional 
life and afforded a means of investigating those causes of disability 
and failure which had their origin in unconscious conflict 

These views have been placed before several of our witnesses 
both psychologists and teachers, and it has been pointed out — 
(1) That if emotional disturbances or aberrations are liable 
to affect the results of mental tests they are equally 
liable to affect the results of the ordinary scholastic 
tests It is quite true that " inhibition " may dele 
tenously affect the answer to an individual group 
test For esampJ?, the ase 0/ & psittca/sr wore? m & 
vocabulary test may prevent the child from answering 
that particular question It must however, be 
remembered that the psychological examiner employs 
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scvenl tests so that inhibitions of this type are 
unlikely to persist over th~ whole paper of group tests 
(2) That if emotional disturbances are liable to modify 
the results of mental tests they equally disturb and 
modify the whole course of school life and that there 
fore the results obtained b> the application of mental 
tests while they may not indicate the maximum 
capacity of th“ emotional pupil are libel} to afford a 
trustworthy and practical indication of th° educational 
potentialities of the individual 
fa) That as a matter of fact those familiar with the news 
of th» Freudian School who hav e been keen to observ e 
evid nee of the existence of inhibiting complexes 
have been impressed by the ranty of the existence of 
cases of obvious and grave emotional disturbances of 
Freudian type in jounger school children Thej 
admit that with the onsetof puberty these disturbances 
are liable to be present and e o may very possibly 
affect the results of mental tests just as they affect 
the results of ordinary scholastic examinations both 
written and oral 

THE VIEWS OF OUR WITNESSES 0 \ THE VALUE 
OF STANDARDISED SCHOLASTIC TESTS BASED 
ON AGE PERFORMANCE FOR GAUGING EDUCABLE 
CAPACITY 

66 Several of our witnesses were disposed to believe m the 
principle underlying standardised 1 scholastic tests and pointed 
out the desirability of drawing up a standard senes of such tests 
and obtaining norms 1 of performance therewith at successive 
ages more especially for children over 11 

Dr Cyril Burt thought that it would be a much simpler 
task to draw up a standard senes of scholastic tests 
and to obtain norms of performance with them at every 
age than to construct tests of intelligence He considered 
that the value of such scales would be verj great provided 
their purpose and significance were ngbtly understood There 
was general' agreement regarding" tfie importance 0/ oiStitmmg* 
for such tests not only a norm of average performance but 
also some measure of the degree of individual variation 
See Appendix IV (Isote on Standardisation and Norms) 
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Dr Drever was of opinion that a trustworthy senes of tests 
of attainment m the vanous school subjects was eminently 
desirable for while it was true that the more essential and subtle 
effects of education did not lend themselves to direct testing 
it was none th a less certain that there were important results 
which did so lend themselves and that those results furnished 
a good though not an infallible guide towards an estimate of 
the success of education as a whole In some instances there was 
not much difficulty in devising satisfactory tests as for example 
in the fundamental processes of arithmetic in other subjects 
such as in reading or composition the task of constructing 
satisfactory tests was harder and scarcely any of those hitherto 
devised could be regarded as more than tentative Some work 
done by a Research Committee of the Scottish Educational 
Institute indicated the possibility of satisfactory testing with 
respect to composition but much research was still necessary 
He thought that Dr Burts work on the subject of scholastic 
tests 1 had furnished tests and norms which must supersede 
previous work for this country Caution however must be 
exercised m using Burt s norms which were designed for London 
children This was particularly observable m cert am subjects 
such as spelling for example where other circumstances might 
exert a noticeable influence on the ability of the children Thus 
one observer had found in an Edinburgh school an advance of 
a year or a year and a half on Burt s norms for spelling due 
probably to the fact that the spelling problems were easier for 
the Edmbuigh children owing to the more phonetic character 
of Scottish pronunciation 

Professor Percy Nunn regarded favourablj the efforts which 
were being made to establish norms of performance for pupils 
of different ages m the examinable parts of the school curriculum 
but he strongly deprecated any proposal to impose their use 
upon the schools by external authority If used voluntarily 
by a teacher as a means of finding out how his pupils stood in 
a given subject they might often haie great value but their 
compulsory use would lead to undesirable narrowing of the 
curriculum m poorer schools to unhealthy pressure and to the 
cramping of initiative He also pointed out that if standard 
norms of performance were established it would be necessary 
to vary them from time to time as the curriculum and teaching 
methods charged 

1 Burt Mental and Scholastic Tests pp 257 foil 
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Other witnesses were of opinion that standardised scholastic 
tests based on age performance would serve the same function 
m the realm of attainment as was served by the Bmet tests in 
th° realm of intelligence, namely, the ordering of children of 
a given age on the basis of comparison with the average child 
of that age Furthermore a comparison of the results derived 
from the application of the Bmet tests and their modifications 
and the scholastic tests respectively in the case of individual 
children would afford material from wluch interesting conclusions 
might be drawn 

We incline to the opinion that such tests even if brought to 
a high stage of development would not m themselves be sufficient 
to discover the existence of innate capacity as distinct from 
acquired knowledge, but would require to be supplemented by 
tests of intelligence 

r urthermore it seems probable that pupils could be prepared 
for standardised educational tests with greater ease than for 
" intelligence " tests, so that it would be very necessary to have 
numerous sets of standardised tests in each general school subject 

THE VALUE OF VOCATIONAL TESTS (INCLUDING 

TESTS OF MANUAL ABILITY) IN DETERMINING 

EDUCABLE CAPACITY. 

67 It was pointed out that th“ vocational end was one of 
the earliest purposes with reference to which th° desnahihty 
of some adequate system of testing was recognised, and that 
historically, therefore vocational testing should be regarded as 
prior both to mental and educational testmg though scarcely 
any real progress had been made with vocational testing before 
th" development of individual or differential psychology towards 
the end of the nineteenth century Vocational tests might be 
roughly classified m accordance with the degree of congruity 
between the actual problem set to th“ examinee and the subse- 
quent situations m view — • 

(a) Vocational tests frequently had reference to situations 
of a definitely limited range, eg those involved 
in printing,, or in driving, an electric tram In such 
cases fitness for a particular vocation might be 
determined by presenting the candidates with precisely 
or approximately th“ same type of situation which 
the vocation in question required and estimating 
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quantitatively their capacity for dealing with such a 
situation ; subject to the condition that it must not 
presuppose technical skill and knowledge which had 
yet to be acquired It was evident that on the whole 
tests of this type were more suited for application in 
the workshop, factory, office, or in the laboratory, 
than in an educational institution 
(£>) In a second type of vocational or quasi-vocational tests 
the aim was to discover not so much how the examinee 
could deal with a specific kind of situation, as whether 
he possessed specific capacities. In such cases fitness 
for a particular vocation might be determined by testing 
the candidate for those special capacities which were 
requisite or desirable in that vocation 
Some witnesses, after pointing out the limited possibility 
of vocational tests designed to anticipate the type of situation 
which the vocation presented recognised a growing tendency to 
rely on the second method of testing candidates for those special 
qualities which were, or were supposed to be, requisite or desirable 
in the particular vocation Other witnesses, however, emphasised 
the greater value of the first class of tests Incidentally, several 
witnesses expressed the opinion that the most pressing problem 
of vocational testing at the present time was an adequate psycho- 
logical analysis of the various requirements of the industries 
under consideration The psychologist could probably select 
or devise suitable tests, if only he had a precise knowledge 
of the processes involved in a particular vocational task and of 
the special capacities on which ability m that vocation depended 
Unfortunately, however, such knowledge was in many instances 
lacking Wh°n psychological tests had been made more satis- 
factory, they could be used to discover persons having a relatively 
high degree of the capacities required for a gnen occupation 
Such persons were more educable m the directions indicated by 
the tests in the sense that they could attain a higher degree of 
proficiency after training than those less highly endowed 

One witness thought it was desirable to devise particular 
tests for each trade that was at all specialised It might be 
possible to have the same tests of general “ intelligence " for 
all, but after that various groups of trades would require 
tests for special capacities It would be necessary to apply a 
senes of such special vocational tests in order to ascertain the 
particular occupation for which a child was best fitted, but »t 
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was important, in the first place, to discover the general level 
of " intelligence '* The opuuon was expressed that, whereas in 
occupations which were not mainly of a routine nature the more 
" intelligence " a person possessed the greater the probability 
of success , on the other hand, a positiv e lack Of general “ mteih 
gence " might be an advantage for some kinds of mechanical 
work Data in support of this conclusion have actually been 
published 1 

Vocational tests are at present being employed m this 
country — 

(a) in Chocolate Factories, 

(b) in Engineering Works, 

(c) in a Dressmaking Firm, 

(i) m a Polytechnic and m several Junior Technical Schools 

(e) in connection with the placement of children at school 
leaving conferences 

Several witnesses pointed out how great would be the value 
of trustworthy tests of vocational tendencies for entrants to 
Trade Schools and to Central Schools If, for example, such 
tests could be used to assign pupils to the industrial or com 
meraal type of Central School respectively th<*y would be of 
great service We were informed that vocational guidance by 
the aid of vocational tests was already being att°mpted in certain 
Elementary and Trade Schools in the London area 2 


THE NATURE AND VALUE OF PHYSICAL TESTS 
AS SUPPLEMENTARY TO THE PRECEDING 

68 The connotation of the expression ' physical tests ” is 
somewhat ambiguous, but our Sub Committee defined it as 
covering the ordinary medical examination of the individual 
together with the measurement of certain bodily reactions and 
traits which might possibly be closely connected with and 
therefore mieht throw- Light upon mental activities 


1 Cf- Ota A S * The Selection of Mill W orkers bj Mental Tests 
/ of Applied Psychology, 1920 IV, 339-34* 

* See §| 41 and 42 
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It is general]} agreed that the state of health affects capacity 
for mental work and therefore that tests of general health and 
vitality do measure something connected with the intelligence 
that any obvious departure from normal health in a candidate 
should be duly noted and that the medical reports upon candi 
dates should be a\ ailable for reference in determining the action 
to be taken upon the results of tests of intelligence 

In this connection physical tests include the following 

(a) The measurement of certain physical dimensions such as 

the length and breadth of the cranium the blood 
pressure lung capacity etc 

( b ) Measurement of the acuity of sense perception — of eye 

sight hearing and touch 

(c) Measurement of quickness of response to a stimulus 

(reaction time) muscular power as measured by the 
dynamometer muscular resistance to fatigue as 
measured by the ergograph accuracy of aim and 
general dexterity ie measurements indicating the 
grade of co-ordination between the lugher nervous 
centres and the muscular system 


Of our witnesses Dr William Brown considered that these 
physical tests had some slight value there was according to 
his experience a certain correlation between the results of 
physical and mental tests although admittedly the correlation 
was low 


The general opinion of our witnesses and of psj chologists as 
a body is that physical tests are of little service in estimating 
educable capacity but are possibly oi higher value in determining 
certain orders of vocational capacity The aesthesiometer has 
been extensively used to measure the sensitory discrimination 
of the skin The test most frequently applied to detect muscular 
control is the tapping machine but the results up to the present 
have proved unsatisfactory McDougall s Plunger apparatus is 
sometimes employed to measure accuracy of aim as well as speed 
of performance One witness who employed both these pieces 
of apparatus found that neither of them afforded a trustworthy 
measure of either practical ability or general ability 
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In Dr Cyril Burt s opinion th^ tests in general had been 
primarily designed to measure physical qualities and as a conse 
quence were of subordinate \ alue m the determination of educable 
capacity It might b* possible and useful to establish a senes 
of tests specially devised to determine both general intelligence 
and physical capacity with particular reference to determining 
th“ aptitude of pupils for definite vocations and for special 
forms of education in preparation for th°se vocations 

Th“ only carefully thought out series of tests known to us 
along th°se lines are th“ interesting researches of Dr Slumlord 
of Manchester upon th“ boys of the Manchester Grammar 
School and on a limited number of Unn ersity students These 
researches are still in progress So far as they have gone thej 
indicate a definite correlation between breathing capacity and 
place in school during the earlier ages and m the lower forms 
where boys with a wider scope of breathing and «*> presumably 
with a more rapid absorption of oxygen and disc har ge of carbon 
dioxide were in general found taking the higher places in class 
This relationship between respiratory capacity and mental 
ability became however less noticeable m later years from 
sixteen upwards 

Another senes of observations directed to correlate the marks 
awarded to some 2 3 o candidates at the School Certificate 
Examination with their physical growth and breathing capacity 
has been made and is m process of evaluation b 3 Dr Caradoc 
Jones Lecturer in Mathematics at th“ University of Manchester 
which when completed will be presented before the Medical 
Research Committee which has aided m th“se researches 

Th“ application of breathing tests to a number of second year 
medical students appeared to show a similar correiationship 
between high-r breathing capacity and high standing in Unn er 
sity work. These observations of Dr Mumford 1 need to be 

1 Mumford Alfred A. TA* Rela ton between Mental and Physical 
Efficiency of Boys at the Manchester Grammar School Trans Man 
Chester Statistical Soc 1921 (Dec 14) pp 23 45 Estimation of 
Physique and Stamina for School Purposes Lancet 1915 I p xrj 
and Estimation of Physical Fitness tn Terms of Respiratory Mete 
ments 0} the Several 7 legions o) the Uhcst "Lancet 1922 1 p 4/6 
Other papers on the same subject have been published by Dr 
Mumford la conjunction with Mr Mathew Young m Biomelnka 
1933 and tn the Journal of Scientific Physical Training \ol 15 
Ko 43 p 12 and its extension the Journal of School Hygiene and 
Physical Education VoL 15 l»o 44 p 45 
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repeated on a larger scale with various orders of boys and 
girls from Public Schools, and Secondary and Elementary Schools 
situated both m towns and in the country before any generalisa- 
tion can safely be made 


THE DANGER OF SPECIAL PREPARATION OR 
'• COACHING ' FOR THE TESTS 

69 Several witnesses admitted that they had found in prac- 
tice that children sometimes became familiar with individual 
tests, and in some instances had prepared for them beforehand 
Such previous preparation might be the result cither of com- 
munication from one child to another, or of special *' coaching M 
beforehand by teachers or other persons There was little to 
be feared in regard to the possibility of communication from 
one child to another When individual tests were applied the 
pupil would generally be given in the space of about half an 
hour 30 to 40 different tests, most of which comprised 3 or 4 
parts Consequent!} his after recollection of those tests would 
probably be very vague, and xn practice it w as found that children 
could give only very confused accounts of such tests afterwards 
As regards group tests of ' intelligence, it was claimed that 
there was little danger of special preparation beforehand, since 
there was ample scope for indefinite variation, both xn the form 
and m the actual matter of such tests 

It was further pointed out that at present teachers «ectrcd, 
as a rule, to take the keenest interest in the tests and it was 
consequently improbable that an} \en vnous attempt would 
be made to spoil them by ' coaching It could not however 
be .assumed that this state of affairs would continue indefinite!}, 
but in any case it was considered probable that coaching for 
group tests would defeat its own erd, in a lew of th" large number 
and van-ty of tests of that type 

One witness had found in administering the tests that when 
children had been practised beforehand the correlation was 
much more trustworthy and that 1 higher average was obtained 
Several otfcr witnesses recommended that carry child should 
receive a little prclroinar} excrase wh*n either individual 
tests or group tests of * xntellm nee ’ were applied in order to pot 
them at their case 
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Another witrrss suggested that ill candidates might be put 
on a I-'vel in th^ matter of fmnlnnty with tests by being given 
a preliminary test ju 3 t b< fore th" actual examination 

On th" whole our witnesses as ere of opinion that the dangers 
of coadung wa.ro not very great, and that a little preparation 
beforehand might even have good results It was pointed out 
that a child as ho had received «peaal preparation beforehand 
on on* test could not do another wll unless he possessed th" 
capacity tested as routine procedure was impossible in such 
group tests as * analogies " ' completions *’ and " directions ’ 
In any case a much more trustworthy result could be obtained 
by applying th" tests several times than by applying them once 
only If this procedure sserc adopted the existence of special 
preparation beforehand could probably be detected and th" 
tester would lx in a position to observe th" actual efi-cts of 
practice and appraise tb" results accordingly 

It was further pointed out that in testing for general ability 
th" investigator was frequently more concerned with the char 
acter of th" mental process than with th" result and that when 
teachers realised this th"> would recognise the relative futility 
of any special preparation b"forchand At the same time, most 
of our witnesses were agreed that if in the future in diva dual 
tests were brought into more general use it would be of great 
importance to construct several sets of properly standardised 
tests as well as to provide alternative tests in the same scale 

As regards standardised scholastic tests m specific school 
subjects such as reading and arithmetic it was pointed out that 
teach-rs in Elementary Schools were hardly liLely to attempt 
to prepare pupils entering at 7 or 8 years of age beforehand for 
such tests On the other hand it was admitted that if in the 
future standardised scholastic tests were devised for children in 
the top forms of Elementary Schools and in Secondary Schools it 
would be necessary to construct a considerable number of stan 
dardised tests for the several ages in order to reduce the danger 
of coaching 

On the whole our witnesses seemed to be of opinion that it 
was more probable that older children could be successfully 
coached for standardised scholastic tests than for tests of 
" intelligence * 
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SUGGESTIONS BY WITNESSES IN REGARD TO THE 
TRAINING REQUIRED IN ORDER TO ENABLE 
TEACHERS AND OTHERS TO APPLY AND MARK 
TESTS OF " INTELLIGENCE ' AND STANDARDISED 
SCHOLASTIC TESTS 

7° We adopt tile sy^estjojis made to us by several witnesses 
that the work in connection with psychological tests of educable 
capacity may conveniently be classified under four beads — 

(a) The construction of the tests , 

(b) The application or administration of such tests , 

(c) The marking of the results , 

(tf) The interpretation thereof 

The psychologists who gate evidence before us were agreed 
that the devising and standardising of all types of psychological 
tests should be entrusted only to trained psychologists It was, 
however, pointed out that it was most desirable that psycholo- 
gists should keep closely in touch with school work and school 
conditions when constructing such tests In regard to individual 
tests of intelligence there was general agreement that for the 
satisfactory application of such tests and for the accurate inter- 
pretation of the data obtained by their use, careful training in 
experimental psychology, in the technique of applying the tests 
and in the use of statistical methods was indispensable It 
was repeatedly pointed out that results obtained from the appli- 
cation of individual tests by untrained persons should always 
be received t nth the utmost caution and were in fact as a rule' 
almost devoid of scientific value Some of our witnesses thought 
that experienced teachers provided they possessed the necessary 
gifts ol personality, could be trained sufficiently in a short time 
say two months, to apply the Binet Simon tests whether in their 
original form or in one of the later revisions 

On the other hand there was general agreement that the 
correct interpretation of the results obtained by the use of 
individual tests could only be satisfactorily earned out by 
persons who had received scientific training in a psychological 
laboratory for at least two years 

As regards group tests of intelligence our witnesses were 
of opinion that their satisfactory application when they had 
once been properly elaborated and standardised demanded 
relatively little special instruction though it was important 
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tint tlv mtruetiora given to tit* prr*nn who actually 
conducted th *n «loild lx* earn d out with prrnbn The 
tcchilqir in'olvtd li wrvrr vn s rrlatnrly «irrple ard r*ary 
mtn f-vt thru f lit that a teacher rhot Id be otic to acquire the 
n*crvuary kn «! dp« I/y atterdirg a «h rt cotirc in educational 
psychology with •jV’oal rcfcrcroe to th* £gn r enree of group 
tests and th* trclmiqt'"* of adirim trnrp -rd marking tlrm 
On th- otlur hard it was pointed out tint the interpretation of 
th* results of group t*sts was quite as d f cult •>* tb* irterprr 
tat ion of tl* data ol tamed by tli* ue of individual tr*ts ard 
that it should only ly urd rtakrn ly pervns at ho hod had lie 
neert^ary special trninirr in a psychological laboratory 

In ref rd to standard-vd scholastic tc^ts rur witne* es 
were rf op mon that the tecl n que of applung then was 
not di^cult and could as a rule b* acquired by teachers after a 
little instruction and practice 

As regards socatiora! tests tliere was gcr*ral agreement that 
th* y should only be adnlmsterd and interpreted by tralrcd 
specialists. 

RFCOMMrSD VTIONS B\ WITNESS ON THE 
DEsnuBnm or establishing a central 

ORGAN IS \TI 0 N TO TR* AND DIRECT KEV 
TESTS \ND TO COLLATE E\rERITNCE 

71 Th rc was general agreement among the psychological 
experts who gave evidence before is in regard to th* desirability 
of establishing a Central Committee or Clcanrg House which 
could arrange for continuous investigation in various folds over a 
number of years Furthermore now that the first bro d outlines 
of th* tests had been worked out the process of further refire 
ment and standardization could only be effected by the combined 
efforts of a larg* body of co-operating investigators in eluding 
specialists in every relevant subject and of independent workers 
engaged in collecting data upon a scale sufficiently extensive 
for statistical analysis Several witness suggested that to 
this end th* Board of Education might set up a central committee 
comprising administrative officers and inspectors (both from the 
Board and from Local Education Authorities) teachers <chooI 
doctors psychologists wiJi a knowledge of *chooI children and 
trained statisticians 
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The work of a Central Committee, organised on these lines 
would be not unlike that of the National Physical Laboratory 
in its own sphere Th a Central Committee could keep in close 
touch with bodies such as the Education Section of the British 
Psychological Society, and the National Institute of Industrial 
Psychology, and th" Psychological Departments of the various 
English and Welsh Universities In this connection special 
attention was drawn to the important work, in trying and 
directing new tests and in collating experience which is being 
earned on by the Education Section of the British Psychological 
Society, and by the National Institute of Industrial Psychology 
Dr Drever further suggested an additional plan of State and 
local intervention, namely that mental testmg should be under- 
taken as supplementary to the medical inspection of school 
children, and that every educational area should have its own 
psychological clinic, but that on th“ practical side these clinics 
should be in dose connection with the schools with employment 
bureaux appointments committees and the like, while on the 
research side th°y should be in touch with the psychological 
departments of Universities and lrom tlr vocational standpoint 
with the National Institute of Industrial Psychology 
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CHAPTER III 

THE VARIOUS POSSIBLE APPLICATIONS OF PSYCHO- 
LOGICAL TESTS OF EDUCAELE CAPACITY IN THE 
PUBLIC SYSTEM OF EDUCATION. 

PART I 

THE POSSIBLE USE OF " INTELLIGENCE ' TESTS IN 
CONNECTION WITH ORDINARY EXAMINATIONS 
INTENDED PRIMARILY TO TEST ABILITY 

72 In Part I of th" present chapter we discuss the practical 
application of psychological tests m connection with various 
types of examination, in particular free place examinations 
Before, however, we begin our examination of that problem we 
desire to call attention to one general conclusion which has 
impressed itself upon us with steadily increasing force as our 
inquiries have proceeded, and which we wish to state at the 
outset since it forms m over nding condition to which all 
our particular conclusions and proposals must be read as subject 
It is that any system of selection w hates er, whether by means 
of psychological tests or by means of examination which 
determines at the age of n the educational future of children is 
and must be gravely unreliable We agree of course, with the 
generally accepted view that transference to the Secondary 
School should normally take place at the age of zz What we 
desire to emphasise is the waste of capacity inevitably involved 
in any arrangement under w hich a limited number of free places 
is fixed in advance and only such children are admitted to 
Secondary Schools as are successful in winning them as the result 
of competitive examination whether of the comcntional kind 
or supplemented by some form of psychological test 

It is unfortunately the case that as long as the accommoda 
tion of Secondary Schools and the provision of free places is *0 
inadequate as in most areas it is at the present time election 
by one method or another is inevitable In such circumstances 
the free place examination, which was intended to be a quail 
fymg examination becomes a competitive examination and 
often a competitive examination of an extremely stringent and 
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exacting kind, since a large proportion of the candidates cannot 
possibly, whatever their ability, be successful in winning a free 
place The results are that a large number of children who 
are well qualified to profit by secondary education are excluded 
from it and that the whole subsequent career of many children 
is determined by their success or failure in the single competitive 
examination held at the age of ix We are convinced that if 
selection is to be intelligent and its results trustworthy, it should 
come at as late a stage as possible m the educational career of 
children and that any system of selection for higher education at 
so early an age as ll is unsatisfactory 

We feel bound therefore, to point out that no mere improve- 
ment in the methods by which selection takes place — eminently 
desirable though such improvement is — can act as substitute for 
the large increase m th° Secondary School accommodation and 
m the supply of free places which is so urgently needed 

73 '* Intelligence ” tests as a species of ordinary written 
and oral examinations designed primarily to discover abilities 
From one aspect tests of “ intelligence * 1 may be regarded 
as a new type of examination designed primarily to discover 
educable capacity The basal idea involved in the term " exami- 
nation ’ is substantially the same as that underlying the new 
tests, which, may indeed be envisaged as a form of examination 
intended to discover ability The various means employed at 
present to assess educable capacity fall into tuo mam classes — 

(a) Tests of attornment in the various school subjects and of 
abihty as revealed in the presentation of such acquired know- 
ledge, and ( 5 ) tests of * intelligence Tests designed to discover 
ability through the medium of acquired knowledge in the various 
school subjects consist of the ordinary written and oral examina 
tions as at present conducted and of standardised educational 
tests* based on the average abilities which have been determined 


i Test meant w old English the cupel (testum) used in 
assaying gold and silver alio} s or ore 

The fundamental idea m test which is that of assaying 
metals (and later after about 1800 chemical substances) is much 
the same as that of examination or weighing Cf Latimer 
Sermons (Parker Societ}) II 104 (1552) Calamities be but 
examinations and proofs In this connection it is worth pointing 
out that examination derives from examen the tongue of a 
balance Scholiast on Perstus 1 6 

* See §§ 33 to 36 and 66 
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for the various ages or standards in certain fundamental branches 
of study Tests, regarded as a form of examination, differ in 
two respects from ordinary written and oral examinations 
designed primarily to discover ability as revealed in the manipu- 
lation of acquired knowledge first they claim to be exaetl) 
standardised, and secondly the acquired knowledge which 
they postulate is of a very restricted character, inasmuch as they 
aim mainly at detecting inborn ability or mother vnt 

The w ord ** examination ' is ordinarily used to denote a 
systematic test of knowledge, or of either special or general 
capacity or fitness, whether earned out under the authonty of 
some public body, or applied m the form of an internalexammation 
set to the pupils or students of some one school or educational 
institution 1 

If we cl a ssify ordinary examinations in respect of their aim 
or end, we may delimit them for purposes of convenience into 
(i) knowledge (or memory) tests, or more exactly tests of the 
power of restating or reproducing facts and arguments of a kind 
that may be learned by heart (u) tests of capacity or, in other 
words of the power of doing something for example, writing 
a report on a specific subject with a particular object in 
mcw , solving a mathematical problem or making a precis of a 
written document, waiting an essay on some subject within the 
candidate’s range of knowledge, or a test of ingenuity in applying 
knowledge of scientific principles to some concrete problem 
(ui) tests both of ability and of attainments In point of fact 
a well conducted examination should test both actual attain 
ment and ability Nevertheless for working purposes there 
ought to be a fairly clear line of distinction m aim between an 
examination such as the free place examination intended to 
select those candidates who are likely to profit most by instruction 
ra a Secondary School on the ground of their higher capacity 
and promise 2 , and an examination such as the First School 


»Cf Brinsley Ludus Literartus (1612) V, 48 That every 
yeare there be a solemne examination by the Governors of the 
Schoole Cf also ibid XXVIII 282 Winch worke of continue!! 
examination is a notable quickener and nounsher of all good 
learning 

*See Appendix to the Regulations for Secondary Schools 
(England) 1922 and Appendix to the Regulations for Secondary 
Schools Wales (including Monmouthshire) 1922 
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Examination designed primarily to ascertain whether a candidate 
has reached a certain minimum standard of attainment in three 
main groups of school subjects 


74 The Ftrsl and Se or d Scfool Ex aminitltons Tor our 
present purpose which is to consider the possible use of 

intelligence tests as adjuncts to ordinary examinations we are 
conamed only with examinations designed prim** aly to discover 
general cducablc capacity through the medium of a certain 
minimum of acquired knowledge in a few specific subjects 

The First School Examination is defined in the Boards 
Circular of June 15th 1917 1 as being one intended for pupils 
about the age of 16 and d signed to test the results of the course 
of general education before the pupil begins such a degree of 
specialisation as is suitabl for advanced work in Secondary 
Schools The condition of passing the examination is that candi 
dates shall have reach d the required standard m certain mam 
groups of school subjects It is obvious therefore that a pupil 
however great his inborn ability cannot pass such an examination 
unless he possesses a certain amount of detailed knowledge in 
several branches of study Tor the same reason the Second 
School Examination which assumes that the candidate after 
th stage marked by the first examination has followed a more 
sp cialiscd course in certain accepted groups or combinations 
of subjects* must be regarded as being largely an examination 
m a sp cial branch of acquired knowledge It is true as we have 
already noted that any well conducted examination will test 
ability as revealed in the use and disposition of acquired know 
ledge But as both the First and the Second School Examinations 
are principally concerned with the testing of acquired knowledge 
we do not consider that mtellgence tests in their present 
state of development could usefully be emplojed in them 

75 Examinations for free places in Secondary Schools for 
entrance io Secondary Schools and for admission to Cet Iral Schools 
By far the most important public examination intended to 
discover capacity and promise in young children rather than to 
test their attainments is the examination for free places in 
Secondary Schools (and in some cases for admiss on to Central 
Schools) conducted by the various local education authorities 


1 C retdar of June I5tl 1917 Sections 8 (e) and 9 and Article 48 
of the Regulat on 3 for Secondary Schools (England) 1922 and of 
the Regulations for S condary Scl ools Wales (including Monmouth 
shire) 1922 
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in England and Walts 1 The aim and character of this examina- 
tion is defined generally in the Appendix to the Regulations 
for Secondary Schools, vlucli after hying dow n that tlr rnmimum 
standard of qualification for admission to Secondary Schools 
must be the same for fee pajmg pupils and for free place pupils, 
provides that “where th^re are more qualified candidates than 
places, a preference may be given, as regards candidates for free 
places, to the children of those parents who arc most in need of 
assistance in sending their children to a Secondary School, or 
such other preference as may be specially approved by the Board- 
Subject to any such preference, priority shall be given both for 
free and other places to those candidates . . . who arc considered, 

on the ground of their higher capacity and promise, likely to 
profit most by instruction in the «chool* " The qualifying 
entrance test for the admission of candidates who are 10 or over 
on the first day of the school year in winch they desire admission 
must be suitable to their age and designed to ascertain their 
fitness to profit by instruction in the school Pupils admitted 
under the age of to must also pass the required entrance test 
by the end of the school year m which they become n The 
Board hy down that the entrance test may properly be oral as 
well as written, and that regard may be paid to reports upon 
the candidates from the heads of the schools which they have 
previously attended Candidates under 12 on the first day of 
the school year in which they desire admission must not be 
required to answer written questions except m English and 
arithmetic It is further provided that the governing body of 
the school shall be responsible for the conduct of the entrance 
tests, exoept in so far as they may arrange for a local education 
authority to conduct them The Board indicate that it is desir- 
able that persons with experience of teaching in Public Elementarj 
Schools as well as those with experience m Secondary Schools 
shall take part in conducting them, and that an opportunity 
should be afforded to the head master or head mistress of the 
school which the pupil desires to enter of expressing an opinion 
upon the pupil s fitness before he is finally admitted 

1 The total number of free places held m Secondary Schools on 
the Grant List in Ehgfancf and Wales on 1st October 19” 2 was 
129 505 It should be pointed out however that a certain number 
of these free places w ere not aw arded by Local Education Authorities 
* Regulations for Secondarj Schools (England) 1922 Appendix 
Rule 1 (d) Ditto for Wales 1922 Appendix Rule 1 (d) 
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be summarised as follows — - 

(a) Much earc and attention Ins been devoted bj many 
authorities to th" setting and marking of the obligatory 
pipers in English and arithmetic in ord r to render 
them suitable and reasonable tests for children of 
about ix >cais of age. 

(i) Som<' authorities, m addition to the obligatory papers 
in English and arithmetic, set a general piper 
which not infrequently contains questions deigned 
to discover native wit and ability ns distinct from 
acquired 1 now kdge— questions which arc m fact 
unstindardiscd tests of ‘ intelligence." 

(c) A few authorities in addition to the oral examination 
also have recourse to in oral reading test, in which 
marks are assigned for such qualities as accuracy, 
apprehension of meaning, correct emphasis and ex- 
pression, and dramatic feeling. 

(if) Some authorities arrange an oral examination for all 
candidates, while others hold an oral examination for 
borderline and doubtful candidates only 
{e) Some authorities have taken steps to ensure that marks 
arc subsequently standardised on a systematic plan 
m onLr to correct, so far as possible, any pecuhanties 
of individual examiners in the matter of marking 
[f) The supervision of the examination is not infrequently 
entrusted to an external examiner, on whom devolves 
the task of organising the whole examination setting 
the papers both for the preliminary and for the final 
examination, presiding at the oral examination, and 
standardising and correlating the marks 
In addition to any or all of these expedients, sev era! authorities 
have also b“en experimenting in the application of " intelligence' 
tests, which arc usually set in the form of a separate paper of 
group tests for all candidates 1 at the second stage m the tree place 
examination Some authorities also employ standardised in diva 
dual tests of “ intelligence " as part of the oral examination 
ro ore especially for doubtful and borderline candidates 

1 In some instances a few group tests have been included in the 
ordinary papers m English and arithmetic e g in the free place 
examination held by the West Riding Education Committee in 
1922, 
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It will thus be seen that up to tl c prerent the use of inteUi 
pence tests in connection with examinations for free places 
has only been one of several means employed to render such 
criminations more eff dive 

77 Evidence re^arditg certain shortcomings of examinations 
for free places as at preser' conducted and the possible use of 
ituelligen e tests as adjuncts thereto It does not come within 
the purview of oir present Reference to make any exhaustive 
and far reaching criticisms of free place examinations and 
examinations for entrance to ‘recondary ‘rehools as at present 
conducted* We think nevertheless that it may be useful to 
summarise the opinions of our witnesses on certain defects of 
the existing system as their criticisms may help to indicate the 
directions in which intelligence tests might usefully be 
employed to supplement and check the data obtained from 
the papers in English and arithmetic which form as it were the 
core of the existing examination We should however say 
by way of preface to our summary of these criticisms that re 
far os we can ascertain the present examination having regard 
to th** vast number of candidates who are presented every 
year from Elementary Schools works well on the whole* The 
most senous objection that can be urged against the present 
system appears to be that some candidates who fail to obtain 
free places arc possessed of greater natural ability than some 
of the successful candidates 

Several witnesses were of opinion that the ordinary free place 
examinations oral and written admitted reme pupils to Second 
ary Schools who are re not suited for that type of education 
and on the other hand rejected a number of suitable candidates 
particularly those who developed late or who came from remote 
rural schools or from small urban schools where owing to thffi 
cultics of staffing pupils did not enjoy educational opportunities 
such as were afforded in many of the larger schools For example 
the head mistress of a County Secondary School stated that 
she had come to the conclusion that candidates at the head 


1 See however § 72 

* for example it appears from statistics supplied to us by the 
London County Council Education Committee m respect of 2 617 
pupils adm tted to 51 Departments of Central Schools on the result 
of the Junior County Scholarsh p Examination that on the whole 
the grading in the Central Schools at the end of the fourth or fifth 
year corresponded with the grading at entrance 
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pains were taken to frame the written J^P^s on » 
great lines, and to bring a knowledge of 
to bear on the conduct of the oral 1 -diurcis to tb 

for the general use of ** intelligence tests J ^ tfcocgl 
free place examination would be pro tar~o ' ^(Jerfcrf 
such tests would still be of considerable sen 
cases. . *, inteEi 

None of our witnesses suggested the substitution c t f 
gencc " tests for the present free place exam t c { <ui 

them however, were disposed to fi\our the crr! P. ' , cre frii 
tests as ancillary to the cxistmg examination, ^ vr^ ** 
master expressed the new that the existing c ^ jbat tb 
adequate as anything humanly fallible coul • “ . Q jjjocgtt 
so-called * intelligence " tests used as an adjure ^ 
to hght a precocity which did not stand the tes 

Several witnesses suggested that the. rr05 ,| J^fligec* * 
anangement would be to interpolate G™ U P ,, c Oil* 1 * 


tests into’thc ordinary papers u _ 

propose d*that the scope of the examination sn antb^ 
so as to include not only written papers in Engl* > 
but also a paper m group tests of " lntclhgcnce 
by reference to the school record and the head * e mdi' 11 ^ 
It was further suggested that in all doubtful 
tests of " mtelbgcnce " should be applied aCt tp* 


On the whole, none of c 


r witnesses were prepay 
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the results of any existing " intelligence *’ tests gie-* 

conclusive but most of them were disposed to _ , c d \rtv 
tests, if properly administered and accurately i by a* 
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is large, tests o! ” intelligence * ll carefully applied and marked, 
would be of considerable use as adjuncts to the ordinary 
papers m English and arithmetic So far as we can see, the tests 
might be used experimentally in connection with the free place 
examination at any of the following stages — 

(a) In the Elementary School before the free place examina- 
tion — A paper of group tests might be set to pupils m Elementary 
Schools at the age of about II, shortly before they were presented 
for the free place examination The information afforded by 
the application of these group tests, provided they were carefully 
marked and evaluated, would be of considerable service, if 
considered in association with the school record and the teacher's 
estimate of each individual pupil It seems to us that the data 
afforded by group tests applied m the Elementary Schools 
which the children ordinarily attended would probably be more 
trustworthy than the results of such tests when they were worked 
by the children under new and unfamiliar conditions at the 
examination for free places Group tests applied at this stage in 
the familiar surroundings of the local Elementary School might 
very possibly afford information that might lead to the presenta 
tion of some children for the free place examination proper 
who, on the results of their work in English and arithmetic in 
the qualifying or " weeding out examination might have been 
adjudged unfit to sit for the free place examination 

(4) The use of group tests in free place examinations It 
seems to us that there may also be a field for experiment in the 
use of group tests of " intelligence in free place examinations 
provided always that the results obtained by the use of such 
tests be regarded as merely ' indicative," or affording a presump- 
tion of the presence or absence of native ability In other words 
we do not think that a candidate who had done poorly in the 
papers in English and arithmetic and had yet acquitted himself 
creditably m a paper of group tests should be awarded a free 
place unless he had successfully passed a fairly searching oral 
examination designed to discover whether the apparent ability 
revealed by the group tests was really present In this connec 
turn we would point out that several examiners who had applied 
both group tests and individual tests m connection with free 
place examinations were of opinion that what was revealed by 
these tests was often mere presence of mind, or sharpness ' 
m seeing the point, while in the absence of trustworthy additional 

B2 
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o£th“ pupils hid previously been accustomed in their Elementary 
bchool and to differences in the curricula and methods of 
instruction employed in Elementary and Secondary Schools 
respectively 

It was further pointed out that able pupils from remote 
rural schools or from small urban schools who owing to difficulties 
of staffing had not received any special preparation for the free 
place examination such as was frequently given to pupils m 
larger schools were handicapped by the fact that so much 
weight was in practice assigned to the papei m arithmetic 
a subject for which relatively mediocre children could often be 
successfully coached up to a certain point In practice 
the arithmetic paper was often the deciding factor even though 
the same maximum of zoo marks were assigned to it as to the 
Papers in English and general knowledge This was chiefly due 
to the fact that the divergence between the highest and lowest 
marks obtained by candidates in the arithmetic paper was often 
far Wider than in papers in English and general knowledge It 
had however been observed in several free place examinations 
that where questions in mental arithmetic were not placed at 
the beginning but interspersed in the body of the paper the 
divergence of marks was not so great This was doubtless due 
ln P art to the fact that some able children who had had little 
practice m doing such problems having entered the examination 
room in a state of considerable nervous tension and found 
questions at the beginning of the arithmetic paper of a type 
unfamiliar to them had been unable to do themselves justice 
It is true that similar instances of mistaken way’s of setting papers 
both m respect of the nature and the form of the question and 
in regard to the position assigned to it in the examination paper 
nught be cited from papers actually set in English and general 
knowledge but in these cases the evil is very much less We 
^ of opinion therefore that quite apart from the question of 
the value of intelligence tests in themselves it is of very 
considerable importance that examiners who set papers for free 
place examinations should endeavour as no doubt is already 
otten done to place themselves in tlie position of the examinees 
most of whom have been presented for a public examination at 
he age of n for the first tune in their lives and many of whom 
have been previously told by their parents guardians teachers 
111 effect by the State that their whole future career depends 
on the winning of a free place We are of opinion that if greater 
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of the free place list were not always those who did best during 
school hie and that those who were lowest in the list or who 
having failed to pass the examination entered as fee paying 
pupils frequently did better in school than many pupils who 
entered with high marks Her general conclusion was that 
while with few exceptions most free place pupils justified the 
award the present system of selection did not necessarily discover 
the b^st candidates from the Elementary Schools 

The head master of another Secondary School said that it 
was not uncommon to find that after a year at school not only 
did the free place pupils reverse the position which they had 
held at entrance but that several pupils who having failed to 
obtam free places had entered the school as fee payers had 
considerably outstripped pupils who had won free places This 
evidence was corroborated by another head master who stated 
that in his school out of 25 free place pupils selected by com 
petition from over 300 candidates every year it almost m variably 
happened that two three or four had to be moved down from 
the upper to the lower or middl" forms while on the other hand 
several fee paying pupils who had failed to win free places were 
promoted at the end of their first or second term at school to 
take the place of the free place scholars who had been moved 
down Various considerations were adduced to explain the 
failure of some pupils to justify th»ir success in the free place 
examination The reason most commonly assigned was that 
the special preparation which despite all means taken to dis 
courage it was undoubtedly given in many Elementary Schools 1 
enabled some children to pass the examination with distinction 
Another reason given was that some children had a talent for 
window dressing Ttw failure of good candidates to pass the 
examination with credit was sometimes also due to ill health or 
nervousness One head master ascribed the occasional retards 
tion of some free place pupils m Secondary Schools to unfavour 
able home environment including not infrequently insufficient 
nutrition and unsuitable clothing to lack of ambition to the 
absence of the stimulus and special preparation to which some 

1 Cf. p ir Graham Balfour's Report on the County Scholarship 
Exanunat on for lg-'O-zi m Minutes of Staffordshire Educa on 
Commit ee J dy *3 rd 1921 p 97 Wbat we seek to avo d is 
allowing children for payment or otherwise to rcce ve a special 
preparat on 0 crable them to outwit the examiners and to outstrip 
their less fortunate rivals not by ab 1 ty but by mark catching 
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of th“ pupils hid previously been iccustomcd in their Elementary 
School and to difl rcnces m the curricula and methods of 
instruction employed in Elementary and Secondary Schools 
respectively 

It was further pointed out that able pupils from remote 
rural schools or from small urban schools who owing to difficulties 
of stiffing had not received any special preparation for the free 
place examination such as was frequently given to pupils m 
larger schools were handicapped by the fact that so much 
waght was in practice assigned to the papet m arithmetic 
a subject for which relatively mediocre children could often be 
successfully coached up to a certain point In practice 
the arithmetic paper was often the deciding factor even though 
the same maximum of xoo marks were assigned to it as to the 
papers in English and general knowledge This was chiefly due 
to the fact that the divergence between the highest and lowest 
marks obtained by candidates in the arithmetic paper was often 
far wuler than in papers in English and general knowledge It 
had however been observed in several free place examinations 
that where questions in mental arithmetic were not placed at 
the beginning but interspersed in the body of the paper the 
divergence of marks was not so great This was doubtless due 
in part to the fact that some able children who had had little 
practice in doing such problems having entered the examination 
room in a state of considerable nervous tension and found 
questions at the beginning of the arithmetic paper of a type 
unfamiliar to them had been unable to do themselves justice 
It is true that similar instances of mistaken ways of setting papers 
both m rcsjiect of the nature and the form of the question and 
m regard to the position assigned to it in the examination paper 
might be cited from papers actually set m English and general 
knowledge but m these cases the evil is very much less We 
are of opinion therefore that quite apart from the question of 
the value of intelligence tests in themselves it is of very 
considerable importance that examiners who set papers for free 
Place examinations should endeavour as no doubt is already 
often done to place themselves in the position of the examinees 
most of whom have been presented for a public examination at 
the age of ir for the first time m their lives and many of whom 
have been previously told by their parents guardians teachers 
a nd in effect by the State that their whole future career depends 
on the winning of a free place We are of opinion that if greater 
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pains were taken to frame the written papers on sound psycholo- 
gical lines, and to bnng a knowledge of educational psychology 
to bear on the conduct of the ora] examination, the argument 
for the general use of " intelligence " tests as adjuncts to the 
free place examination would be pro tanto weakened, though 
such tests would still be of considerable service in borderline 
cases. 

None of our witnesses suggested the substitution of " mtelli 
gence *’ tests for the present free place examination Most of 
them, however, were disposed to favour the employment of such 
tests as ancillary to the existing examination, though one head 
master expressed the view’ that the existing examination was as 
adequate as anything humanly fallible could be, and that the 
so-called * intelligence ” tests used as an adjunct thereto brought 
to light a precocity which did not stand the test of time 

Several witnesses suggested that the, most satisfactory 
arrangement would be to interpolate group " intelligence " 
tests mto'the ordinary papers in English and arithmetic Others 
proposed "that the scope of the examination should be enlarged 
so as to include not only written papers m English and arithmetic 
but also a paper in group tests of " intelligence," supplemented 
by reference to the school record, and the head teacher’s estimate 
It was further suggested that in all doubtful cases individual 
tests of " intelligence " should be applied 

On the whole, none of our witnesses were prepared to accept 
the results of any existing " intelligence " tests as by themseh es 
conclusive, but most of them were disposed to think that’group 
tests, if properly administered and accurately marked, would 
serve to supplement and check the results obtained by the 
ordinary examination, and would afford useful guidance m doubt- 
ful cases It was generally agreed that in all really doubtful 
cases the data afforded by the ordinary examination and by group 
tests should be supplemented by an oral interview at which 
individual tests might be applied by a trained expert 

7 8 Suggestions for the experimental use of " intelligence " 
tests in connection xnth examinations Jor Jree places Alter 
consideration of the available accounts of experiments conducted 
up to the present time by local education authorities m the use of 
" intelligence " tests in connection with free place examinations, 
we are of opinion that m areas where the number of candidates 
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is large, tests of " intelligence ** if carefully applied and marked, 
would be of considerable use as adjuncts to the ordinary 
papers in English and arithmetic So far as we can see, the tests 
might be used experimentally in connection with the free place 
examination at any of the following stages — 

(а) In the Elementary School before the free place examina- 
tion — A paper of group tests might be set to pupils m Elementary 
Schools at the age of about il, shortly before they were presented 
for the free place examination The information afforded by 
the application of these group tests, provided they were carefully 
marked and evaluated, would be of considerable service, if 
considered in association with the school record and the teacher's 
estimate of each individual pupil It seems to us that the data 
afforded by group tests applied in the Elementary Schools 
which the children ordinarily attended would probably be more 
trustworthy than the results of such tests when they were worked 
by the children under new and unfamiliar conditions at the 
examination for free places Group tests applied at this stage in 
the familiar sunoundings of the local Elementary School might 
very possibly afford information that might lead to the presenta- 
tion of some children for the free place examination proper 
who, on the results of their work in English and arithmetic in 
the qualifying or “weeding out” examination might have been 
adjudged unfit to sit for the free place examination 

(б) The use of group tests in free place examinations It 
seems to us that there may also be a field for experiment in the 
use of group tests of ” mtelbgence " in free place examinations, 
provided always that the results obtained by the use of such 
tests be regarded as merely “ indicative,'' or affording a presump- 
tion of the presence or absence of native ability In other words, 
we do not think that a candidate who had done poorly in the 
papers in English and arithmetic and had yet acquitted himself 
creditably in a paper of group tests should be awarded a free 
place unless he had successfully passed a fairly searching oral 
examination designed to discover whether the apparent ability 
revealed by the group tests was really present In this connec 
tion we would point out that several examiners who had applied 
both group tests and individual tests in connection with free 
place examinations were of opinion that what was revealed by 
these tests was often mere presence of mind, or sharpness " 
in seeing the point, while in the absence of trustworthy additional 

(15720) SJ 
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tests of certain important aspects of character which affected 
educablc capacity, valuable qualities such as power of concen- 
tration and intellectual s in cent} might be ignored 

(c) The use of individual tests at the oral interview l eld in 
connection trif/i the free -place examination We are of opinion 
that experiments might also be usefully made in the application 
of individual tests as supplementary to the oral examination 
but we think that these should be set only in tho*c cases where 
a qualified person is available, and that the oral examination 
should consist mainly of questions of the ordinary type designed 
to discover mental alertness and certain aspects of character 
essential to success in a Secondary School, such as the power of 
continued attention and concentration 

79 The importance of the oral trleniew in examinations 
primarily intended to discover ahihly In connection with the 
use of individual tests of intelligence which must necessarily 
be applied at an oral interview, we desire to emphasise our 
opinion that more attention should be demoted by psychologists 
and teach-rs to a dear definition of the precise aims, functions 
and limitations of oral examinations generally and to the proper 
development of their technique We are of opinion that in all 
examinations which set out primarily to discover abilit} great 
weight should be attached to the results of an oral examination 
It is well known that in France special attention has been 
devoted for many years past to elaborating the technique of 
those oral interviews which form an integral and most important 
part of the State examinations for the baccalaur/at, the licence, 
the agregation and the doctoral 1 It is therefore particularly 

Significant that individual tests ot intelligence were fust 
developed by Bmet who built up hi* Scale b} adapting 
and improving an already existing form of oral interview 
devised by doctors and teachers with a view to segregating for 
instruction by special methods children suspected of mental 
deficiency 2 Indeed from one aspect, the Bmet Scale may be 
regarded as a standardised form of oral examination for children 
between the ages of 3 and 14 It is interesting to note that 

J Cf Board of Edacabon Special Reports on Educational Subjects 
\ol 24(1911) pp 287-289 

Guard Questions d Enscigncment Secondaxte Pans 190J p 65 

* See Chapter I §§ 20 21. cf L Annie Psycholcgique (1905) 

PP *63-336 
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attention has rcoently been directed in several official reports 1 
to the importance of the oral interview for older students as a 
means of discovering not merely knowledge, but intelligence, 
mental alertness, and real mastery of such acquired knowledge 
as the candidate may possess. 

80. We consider that an oral interview is of special importance 
in free place examinations and in examinations for entrance to 
Secondary Schools and for admission to Central Schools, since, 
as is well known, many children— even those trained under 
favourable conditions in the best Elementary’ Schools — cannot 
always do themselves justice on paper. 

Several of our witnesses who possessed extensile experience 
of free place examinations pointed out that a child of real 
ability might often fail to do himself j'usticc in a written examina- 
tion. It was not difficult to explain such failure in children of 
' C/. Report, dated 20 th June, 1917. of the Committee appointed 
by H M Treasury to consider and report upon the scheme of examina- 
tion for Class I of the Civil Service. (Cd. 8G57). Section 29 — 

" The Royal Commission expressed a cautious inclination 
towards a uva 1 oce examination, but made no definite recommenda- 
tion The Consultative Committee in their interim report on 
Scholarships, dated 19th May. 1916, say that there should be a 
vivd 1 oce examination. On this point, as on almost every point of 
our Report, we are unanimous We believe that qualities may be 
shown in a vivd voce examination which cannot be tested by a 
written examination We consider that the vivd voce can be made 
a test of the candidate’s alertness, intelligence, and intellectual 
outlook, and as such is better than any other The vivd voce examina- 
tion has been proved by experience to redress in certain cases the 
results of the written examination The examination should, of 
course, be skilfully conducted by carefully selected examiners 
accustomed to handle young men and to put them at their ease 
We consider that the vivd voce examination should not be in matters 
of academic study, but in matters of general interest, on which 
every young man should have something to say ” 

See also Section 36 of the same Report “ The vivd voce should 
be a test, by means of questions and conversations on matters of 
general interest, of the candidate's alertness intelligence, and 
intellectual outlook, his personal qualities of mind and mental 
equipment ” 

Cf. also Report of Modern Languages' Committee, 1918, p 209 
** Oral Examination should be used wherever possible , and in 
School Examinations and in Scholarship Examinations it should 
always be possible " 

See also Recommendation 54 of the same Report . " Oral 
examinations should be more general and should not be used merely 
as a means to test candidates in speech ** 



RETORT BV THE CONSULTATIVE COJIMITTEE ON 


122 

only ii years of age. Lade of practice in tJie literary expression 
of ideas and indeed in tl** mere art of rapid puimansJiip, the 
new and unfamiliar environment of a public examination, natne 
diffidence, nertous tension, and anxiety about the rtsulf, on 
which so much appeared to depend, were common disturbing 
factors. The play of such factors might be counteracted by 
the ardour or the happy unconsciousness of tire candidate, but 
c\in so, some subconscious “inhibition" might be present in 
lus ramd which prevented him from doing himself justice in a 
written paper. On the other liand, a skilful oral examiner with 
an adequate knowledge of child nature could often put 
even a nenous 1 examinee at his ease after a few questions, and 
induce him to talk. Even if the oral examiner inadter* 
tcntly put to tlic child an otherwise simple question in a form 
which was unfamiliar he could readily elucidate it orally in a 
way which was impossible with an unsuitable or badly set 
question m a written paper. 

We understand that of late years a number of local education 
authorities have devoted such attention to the conduct of the 
oral examination as part of their free place examination, and 
that special care is exercised to put children at them ease and 
to ask questions designed to detect fundamental traits of intellect 
and character and to induce the children to talk about their 


1 It should be pointed out that due weight must be assigned to 
other considerations regarding nervousness m youthful examinees 
Tor example, a child may be nervous because he or she possesses a 
very line or acute temperament or mental susceptibility On the 
other hand, we think that even as applied to children of xi. there is 
some force mutatis mutandis in the arguments adduced in the 
following passage from the Report of the Treasury Committee on the 
Class I Examination for the Citil -Sen ice. (Cd. S657 ) Discussing 
the 111 'd zoce examination for young men of about 23 years of age, 
the Committee write (section 29) : "It is sometimes urged that 
a candidate — otherwise well qualified — may be prevented by 
nervousness from doing himself justice tied icce We are not sure 
that such lack of nervous control is not in itself a serious defect, 
nor that the presence of mind and nervous equipoise which enables 
a candidate to marshal all his resources w such conditions is not a 
■ tihiahlft. 'qiaktij . blither . , ♦here. are. undoi ihlftlh; smne. candidates 
who can never do themselves justice in written exa m i na tions, just 
as there are others who under the excitement of written competition 
do better than on ordinary occasions We do not consider that 
it is desirable to forego the vu<I voce test for the advantage of a few 
w eak vessels " 
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special interests in order to afford opportunities for the revelation 
of any latent promise of ability One examiner, for instance, 
who had had great experience in arranging and supervising free 
place examinations, told us that, though up to the present time 
he had never employed individual tests of intelligence at tie 
oral interview, his general aim was (i) to discover character, 
(2) to appraise intelligence, md (3) to give credit for knowledge 
of facts He had found the oral examination of the greatest 
service for discovering able children, who had not done them- 
selves justice in the written examination In his opinion the 
oral examination was of far greater value than the written 
because joung children of 11 often did not know how to deal 
with written papers 

It would be absurd to claim more than partial validity for 
any system of testing (whether by written and oral examinations 
of the ordinary type, or by group or individual tests) of intelli- 
gence which aims at determining so early as the age of n the 
suitability of a child to proceed to places of higher education 1 
Nevertheless, of all the means at present employed in order to 
discover latent ability and promise among candidates for free 
places 5 , we arc disposed to attach spcaal importance to a well 
conducted oral examination Until recently the ordinary oral 
examination was too often casual and haphazard The examiner 
did not as a rule prepare his questions beforehand or standardise 
his material, or put the same questions to all candidates and 
thus had no ground for the comparison of candidate with candidate 
On the other hind the oral interview at which standardised 
individual tests of intelligence are appliccl by a trained tester 
is the most searching and rncisne of all forms of examination 
by means of " intelligence ” tests 3 

‘ See § 72 

* In areas where there are great number of candidates we think 
that oral examination might be dispensed with in the case of can 
didates at the top or bottom of the list Cf Sir B Gott s Report 
on Examinations for admission to Secondary Schools m Middlesex 
1923 p 3 

* As has been pointed out in § 5* tests of intelligence in respect 
of method of application fall into three clashes — individual tests 
»Jic1j are applied oral!/ at an interview group tests which 
are set in the form of written papers and performance tests 
which in the method of their application raaj be compared with 

practical examinations though m point of fact many perform 
ance tests have been reduced to pencil and paper and may be 
included in a written paper like linguistic group tests 
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PART II 

Tiir POSSIDI E USE or INTELLIGENCE TESTS 
MITHIV SCHOOLS or D 1 IITRENT T*PES 
Sr lining indicated the possible use of tests of intelligence 
as adjuncts to certain public or quasi public examinations 
intended primarily to discover inborn -ability we now piss 
on to consider tlr possible use of such tests wit? in schools 
of various types Here there is a wide and fruitful field 
for experiment -ind it would obviously be impossible in the 
present state of development of intelligence tests to give 
any authoritative and complete account of the w-ays m wluch 
they might be employed by teachers as a basis of classification 
and promotion of their pupils and as a subsidiary means of 
detecting sub-normal and super normal children Relatively 
few careful and scientific experiments lmc been m-'dc in the 
application of such tests to pupils in our schools 1 and there 
» accordingly at present no large body of experience to draw 
upon such as is available in the United States where the tests 
have been extensively employed for the past 12 years* Me 
have however considered the possible experimental use of 
intelligence tests m our sell 00 Is as at present organised and 
We male the following tentative suggestions in the lope tfat 
they may be of some assistance to tcacl ers in schools of various 
types 

In general we tl ink tint the use of tests of intelligence 
as supplementary to the ordinary tests of educational attain 
ments and to standardised scholastic tests is of the greatest 
value below the stage of the First School Examination Me 
are of opinion that the use of tests of intelligence by adequately 
trained teachers Jid inspectors would chiefly assist in the 
following directions — 

(a) the proper classification of pupils at entry 
\b) the transference of pupils to classes or schools of different 
typ s 

(c) th" detection of the causes retarding or accelerating the 
development of children and the adoption either 
within the school th<*y attend or at special schools of 
to/jsA ctwi wKttsads. instruction, or trai n i n g 
in individual cases 


1 See Appendix II 
* See Appendix III pp 178-183 
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By way of preface wc should say wc are strongly of opinion 
that it is most important tliat the mental ratios (intelligence 
quotients) of individual children obtained as a result of the 
application of intelligence tests should as a rule be treated 
with discretion by the head master or head mistress of the 
school and should not be shewn except in special circumstances 
to members of the assistant staff It is undesirable that the 
supposed mental ratio of any individual child should be published 
to the whole staff of the school and still more that it should 
be known to the child himself or his fellow pupils 

Further it seems desirable that the mental ratio of each 
individual pupil should be supplemented by notes about the way 
in which he or she actually attacked the questions put 

Vrc arc of opinion that one of the most important uses of 
the data obtained from such tests is to suggest to the teacher 
the advisability of reconsidering his judgments about individual 
pupils which often tend to become stereotyped 

We would al»o suggest that careful records should be kept 
both of the results ot group and individual tests of intelligence 
and of standardised scholastic tests on the one hand and of 
the after performances of individual pupils on the other hand 
with a mcw to the comparison of promise ot educable capacity as 
revealed by such tests with the actual achievements of individual 
pupils m school and after and also with a view to the elimination 
of untrustworthy tests of whatever kind and the gradual improve 
ment of testing as a whole 

82 In Elementary Schools [a) We are of opinion that m 
Elementary Schools it might be found useful to apply 
individual tests 1 and possibly certain group tests to pupils 
on entry to the school or senior department at the age of 
about 7 years m order to assist the school authorities m 
the preliminary classification Individual tests should however 
only be applied when the services of a properly trained person 
are available We consider that the data derived from the 
application of the tests would be useful lor pupils of this age 
in the almost complete absence of other information e g class 
records of progress in specific subjects and teachers estimates 

1 Very few group tests of rntell gence hav e as yet been devised 
suitable for children under 10 years of age On the other hand 
standardised scholastic tests in reading and simple arithmetic would 
seem to be peculiarly suited for children of about 7 years of age 
“See § 86 
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of intellectual ability, character, powers of memory, attention, 
and so forth We think, however, that the data obtained from 
the use of the tests whither group or individual, should only be 
regarded as establishing a presumption and should not in the 
present state of their development be regtrded as in any way 
finally valid 

(6) In regard to retarded children or those who am suspected 
of mental deficiency, we arc of opinion that individual tests of 
intelligence should only be applied by persons who have had 
adequate training m the technique of applying and marking 
such tists Further we entirely approve of the procedure 
ordinanly adopted at present m eases where a child i s to he 
recommended for transfer to a special school for mentally 
defective children, whereby the data derived from the application 
of individual tests of “intelligence ' and standardised scholastic 
tests arc always considered in close association with the medical 
report, the opinion of the child s teachers, the school record, 
and any available particulars regarding parentage and home 
conditions No chdd should ever be treated as mentally deficient 
on the ground only of the data afforded by the application of 
" intelligence " tests, however carefully they may have been 
administered and marked. 

(e) We have already expressed our view that it may be 
desirable that group tests of intelligence should be applied in 
Clementary Schools to pupils of about iz 3Tars of age who are 
shortly to be presented for the free place examination, m order 
that the data thus obtained may be considered m connection 
with the school records and the teachers' estimate of each 
individual pupil at the final allocation of free plaoc scholarships 
after the free place examination 1 . 

(rf) We are also of opinion that in doubtful cases where the 
estimates of the ability and aptitude of individual pupils b> 
different teachers are widely divergent, it would be found helpful 
to apply individual tests, provided always that they were 
administered by a person who possessed the necessary framing 
The " mental ratio derived from the application of individual 
tests m such instances might be of use to the head teacher as a 
check on other information available regarding such pupils 

(«) We are disposed to doubt whether it is necessary, or even 
advisable, to set group tests of intelligence as a part of the 


See § 78 (a) 
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ordinary terminal examinations jn Elementary Schools except 
possiWj in those schools where the difficulties of discrimination 
are exceptionally great In such cases group tests might be 
included experimentally in some of the terminal examinations 
As a general rule however vu. arc disposed to think that it would 
be sufficient if the data domed from the application of intclli 
gcnce tests to pupils on entrance were checked once or twice 
before the age of II is attained As we hive indicated above 1 
group tests might in some instances be applied again before the 
children arc presented for the free place examination 

83 In Junior Technical Schools Me are of opinion that 
experiments might usefully be conducted in the application of 
group tests to pupils admitted to Junior Technical Schools 
on the result of the ordinary written oral and practical 
examination or of any other tests for entrance as a check 
on the information thus obtained from the examination 
and on the opinions formed by teachers of individual pupils 
Me d sue however to emphasise our opinion that the data 
derived from the use of the tests should always be considered 
in close association with the results obtained from the ordinary 
written oral and practical examinations employed in such 
schools 

84 In Central Sclools M e understand that the head masters 
of Central Schools and other types of intermediate schools 
providing a four years course for pupils of 11 years and upwards 
are not infrequently called upon to recommend some of their 
more gifted pupils for transfer to Secondary Schools at the age 
of about 14 years It seems to us that the data afforded by the 
careful application of group tests of intelligence to such pupils 
might be of considerable service to the head master as a check 
on the estimate of the pupil s abilities formed by himself and his 
staff and the data afforded by the pupil s school record at his 
Elementary School 

85 In Secondary Schools (a) It is well known that the diffi 
culties of organisation m many Secondary Schools especially 
girls schools are very great owing to the diversity of attain 
ments in different subjects among the entrants due to the 
previous education received by them, before entering the Secondary 
School (whether in Elementary Schools or private schools or 
through private tuition) We think that the data obtained by 


See § 78 (a) 
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the careful application of group tests of intelligence would m 
some instances be of real value as a partial check on the other 
data available The tests might also be used as an aid in classi 
fying entrants of the same attainments 

{ 5 ) The tests might also be used by head masters and head 
mistresses of Secondary Schools as affording additional data 
to assist them in the task of assigning pupils after one or two 
years at the school say at the age of 12 or 13 years to different 
divisions of a form 

(c) It is well known that reports on pupils in Secondary 
Schools not infrequently exhibit considerable \ ariatiou of standard 
of judgment in regard to the performance and supposed capacity 
of individual pupils This probably arises from the fact that 
particular judgments regarding the aptitude of an individual 
pupil in the several subjects of the curriculum are sometimes 
made without any adequate correlation of opinion or standard 
by different teachers who are specialists in their own subjects 
This tendency is we understand especially noticeable in the 
middle forms of some large Secondary Schools which are often 
staffed by specialist teachers who give instruction only in their 
own subject or group of subjects to a considerable number of 
different classes The result frequently is that an individual 
sp“cialist teacher who is often required to take a number of 
large classes must necessarily have a relatively limited knowledge 
of the ldiosyncracies of each individual pupil \\ e would suggest 
that in such cases data regarding individual pupils obtained by 
the application of intelligence tests might be of considerable 
use to th“ head master or head mistress as a check on the 
varying judgments of different specialist members of the staff 
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PART III 

THE POSSIBLE USE OF STANDARDISED SCHOLASTIC 
(EDUCATIONAL) TESTS, VOCATIONAL TESTS, 
PHYSICAL TESTS TESTS 0 T MEMORY, PERCEP- 
TION AND ATTENTION, AND TEMPERAMENTAL 
TESTS, AS AITORDING DATA BEARING ON 
EDUCABLE CAPACITY, SUBSIDIARY TO THE 
INFORMATION YIELDED BY TESTS OF INTELLI- 
GENCE 1 THE POSSIBLE USE 0 T STANDARDISED, 
SCHOLASTIC (EDUCATIONAL) TESTS BASED ON 
AGE PERFORMANCE AS AN ANCILLARY MEANS 
Or GAUGING EDUCABLE CAPACITY OF PUPILS 
IN SCHOOLS Or VARIOUS TYPES 

86 Standardised scholastic (educational) tests, the develop- 
ment of which is described in Sections 33 to 36 of this Report 
occupy a position between ordinary examinations and tests of 
intelligence Though they may be regarded as a variant of 
the ordinary oral and written examinations they resemble 
*' intelligence ’ tests m that they have been elaborated by actual 
experiment and statistical evaluation and claim to be based on the 
average performances of groups of pupils of like age who have 
enjoyed similar educational opportunities As hasjbeen indicated 
m Chapter I, a large number of tests of this type m the various 
school subjects have recently been elaborated in the United 
States 2 Most of these American standardised tests of scholastic 
attainment are, however, unsuited for application to English 
pupils owing to deep seated differences m the social and business 
customs and m the educational organisation of the two countries 3 
We understand howeter that English psychologists are now 
devoting considerable attention to the development of satisfactory 


1 As we have explained m § 50 we have interpreted the expres 
sion psychological test o£ educable capacity in our Reference 
as including intelligence tests tests of memory perception and 
attention etc such vocational tests including tests of manual 
ability as are adapted for use in schools and educational institutions 
certain physical tests and tests of such aspects of temperament and 
character as directly affect educable capacity 

* See Appendix VIII for examples of American and English 
standardised scholastic tests 

* See Appendix VI on Grades in American Schools 
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tests of this type for English children and we are disposed to 
think tint if adequate tests of this kind were elaborated especially 
in the various school subjects for Elementary Schools and for 
the lower forms in Secondary Schools up to the age of 14 or 15 
they should only be brought gradually and tentatively mto use 
and that the data obtained by their application should m the 
present state of the development of such tests be regarded as 
having only a relative value Further we think that such tests 
when elaborated would be of use within the school rather than 
for external cxnmm.it 10ns As they would be based on the 
average abilities which would have been determined for the 
various ages or standards in certain fundamental branches of 
study they should be useful for discovering the scholastic age 
of pupils as distinct from their chronological physiological and 
mental ages and for gauging their educational progress We 
are of opinion that carefully standardised scholastic tests in 
simple subjects such as reading and simple arithmetic might 
prove of real value as an aid to the classification of children 
in Elementary Schools at about 7 years of age and we 
suggest that exp nments should be made in the use of such 
tests for this purpose 1 

87 The possible use of vocational tests including tests of 
manual ability tn schools and other educational instill lions 
We are disposed to think that certain tests of vocational 
aptitude have already reached a promising stage of develop 
m“nt and should prove to be of considerable service to 
teachers parents employers and to public and private bodies 
engaged in recommending or training children and young 
p rsons for certain specific occupations The data obtained by 
the us" of such vocational tests should always be considered in 
relation to the data derived from the application of intelligence 
tests and such other information as is available regarding each 
individual child Experiments might usefully be conducted in 
the application of vocational tests in close association with 
intelligence tests to pupils in Elementary Schools and in the 
lower forms of Secondary Schools more especially those pupils 
who appear to have little aptitude for the ordinary school studies 
Tbs -vaVat rA s-oeh teste Tongbi te. he. 

than their positive value in assisting teachers and parents to 
dissuade children from entering occupations for which they are 
shown to be naturally unsuited- 


See § 82 
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On the whole, we are of opinion that the range of these 
vocational tests in their present state of development is not yet 
sufficient to warrant us in making any recommendation for their 
immediate general application The data afforded by the 
application, of such tests might, however, form an important 
and useful element m giving vocational guidance to children 
who are about to leave school, provided always that such data 
are considered m close relation with school records, the opinion 
of teachers, any information supplied by the school medical officer, 
and the performances of the pupils m any external examination, 
such as the free place examination, for which they may have 
been presented Due regard should also of course, be paid to 
the personal inclinations of the individual pupil, who should, 
however, be advised to bear m mind local and general needs and 
conditions in selecting a career 1 

88 The possible use of physical tests as an ancillary 
means of determining edncable capacity We are of opinion 
that the data afforded by the application of physical tests in 
their present state of development are of relatively small value 
as a subsidiary means of gauging educable capacity We think 
that, wherever possible, the data obtained from such tests admi- 
nistered by a trained expert, might form a valuable addendum to 
the information supplied by the School Medical Officer regarding 
the general health and physical peculiarities, if any, of each 
individual pupil It would seem, however, not improbable 
that, as a result of further research, these physical tests may be 
developed and may ultimately yield results which might form 
a really valuable adjunct to the data derived from the application 
of " intelligence ' tests 

89 The possible use of tests of memory, perception, attention, 
etc , as subsidiary to tests of ' intelligence We are of 
opinion that, up to the present, tests of memory percep- 
tion, attention, imagery and association, have not yet been 


1 Cf The following resolution passed by the Second Congress of 
Psychologists, held at Barcelona in 1921 Vocational guidance 
and selection besides their scientific physiological and psychological 
interest, have an economic and social interest they should 
therefore be linked up with agencies for employment or for the 
relief of unemployment * International Labour Renew Vol V, 
No 5 (May, 1922) p 721. 
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sufficiently developed to make them of any appreciable value 
to teachers as supplementing the information afforded by the 
application of mental tests 1 It is not improbable, however, 
that the scope and accuracy of psychological tests of this char 
acter may be considerably extended as a result of further 
research We are of opinion that if really trustworthy tests 
of mental activities of a specialised kind, such as memory, 
perception and attention could be devised which would at the 
same tune be easy to administer and to mark such tests might 
be of considerable use as yielding information regarding individual 
children that would supplement the data derived from the 
application of " intelligence ” tests, 

90 The possible use of temperamental tests as subsidiary to 
mental tests We are of opinion that no really trustworthy 
and satisfactory tests of those aspects of temperament which 
bear directly on educable capacity have yet been elaborated 
If satisfactory tests of this type were developed in the future 
it seems possible that they might be of considerable use as 
affording important information bearing on educable capacity 
ancillary to the data derived from the application of ' intelh 
gence * tests For the present, however, we would deprecate 
the use of any of the existing tests of temperament in 
schools In our opinion the only satisfactory method of obtaining 
any trustworthy data regarding the temperament of individual 
pupils is the careful collation of reports submitted by competent 
observers, such as parents and teachers, who have been acquainted 
with the examinee during a considerable portion of his life, 
together with such information as can be obtained at a personal 
interview In this connection we desire to emphasise the view 
we have previously expressed that more attention should be 
devoted to the proper elaboration of the technique of the personal 
interview We are disposed to think that something could be 
done to this end by drawing up questionnaires of facts about 
temperament to be noted and observed and possibly also by 
elaborating rating scales for the registration of such facts in 
terms of a comparable scheme On the whole, however, we 
think that the most important evidence regarding those aspects 
r>L character; which, hear directly on. educable capacity is that 
forthcoming from teachers and others who have had oppor- 
tunities of observing such traits in an individual pupil over a 
considerable period of time 
1 See §§ 16 19 
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PART IV 

THE PROVISION 0 T COURSES FOR TEACHERS IN 
EDUC VTIONAL PS\CHOLOGY. WITH SPECIAL 
RCrERENCE TO THE THEORY AND PRACTICE 
OF P5\ CHOLOGICAL TESTS, AND THE QUESTION 
OF TAKING STEPS TO CO ORDINATE AND 
ORGANISE RESEARCH AND TO DISTRIBUTE 
INIORMVriON BEARING ON THE APPLICATION 
Or PSYCHOLOGICAL AND STATISTICAL METHODS 
TO EDUCATION. ' 

91. The question of the training which should be gtien to 
teachers, school doctors, and other persons interested t n education 
to render therncompetenl to administer group and individual tests 
of intelligence respectively We arc of opinion that the devising, 
standardising, and final interpretation both of individual tests 
and group tests, and of then: methods of application should 
be entrusted only to recognised psychological experts But 
we think that the satisfactory application of group tests which 
are set in the form of a written examination paper, demands 
relatHel} little special training, though it seems most important 
that the instructions given to the supervisor ivho distributes 
the papers to the examinees should be exactly earned out 
The technique is relatively simple, and a teacher should 
be able to acquire the necessary knowledge by attending 
a short course on educational psychology, with special reference 
to the significance of group tests of " intelligence and standard 
lsed scholastic tests to the technique of administering and marking 
them We accordingly suggest that local education authorities 
should take steps and to organise short courses in educational 
psychology carefully restrained in scope and with special reference 
to the technique of applying and marking group tests of intelh 
gence** and standardised scholastic tests for teachers already 
employed and for those m training in order to give them an 
appreciation of the significance of tests and to impress on them 
the need for exact method in their application We think 
that teachers should aitex a short course ot th$ kmi he able 
to mark group tests and to interpret the results m reference to 
the pupils in their own schools though it would be hazardous 
if they were to attempt to interpret the results generally in 
reference to children of the same age 
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On the other hand, we arc of opinion that for the 
satisfactory application by teachers, school medical office rs^and 
others of individual " intelligence " tests, and for the accurate 
interpretation of the data obtained by their use, a training in 
experimental psychology, m the technique of applying the 
tests, and m the use of statistical methods, is indispensable 
The results obtained by the application of individual tests of 
" intelligence " by untrained persons should be received with 
the utmost caution, and are, in our judgment, almost devoid of 
value. 

We accordingly suggest that longer courses m experimental 
psychology, with particular reference to the theory of " intelli- 
gence " tests and tlie tcclmiquc of applying, marking and inter- 
preting both individual tests and group tests should be organised 
by Universities and University Colleges acting in concert with 
local education authorities, for experienced teachers and for 
those who are taking a deferred third year course, or a one year 
professional course Such courses should always include some 
instruction in the elements of statistical methods 

We are of opinion that when psychological tests are used to 
ascertain whether children arc mentally deficient, they should 
be applied only by persons possessing an adequate knowledge 
of the technique of applying, marking and interpreting individual 
tests of intelligence and standardised scholastic tests We 
accordingly recommend that the Board should take appropriate 
steps to ensure this, cither by supplementing the conditions 
under which they at present approve of school medical officers 
whose duties involve the examination of children suspected of 
mental deficiency, or by otherwise ensuring that an experienced 
expert is available for this purpose 

92 The question of prousion for the co ordination and 
correlation of the work of psychologists, teachers and statisticians 
in regard to the application of psychological and statistical methods 
to education On a review of the available evidence we are 
convinced that it is important that existing psychological tests 
should be kept constantly under review, m order to increase 
the accuracy of the methods employed to enlarge their scope and 
to render the data afforded by them more valid In particular, 
it seems most desirable that psychologists m collaboration with 
teachers who have had some training in psychology should 
elaborate new and alternative tests and revise the methods of 
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application Further it <*ems to us highly dcstnble that nil 
available information regarding the latest developments of 
the various types of psychological tests of educable capacity 
should be collected by some central organisation and placed it 
the disposal of psychologists, teachers administrators and 
other persons interested m education Tor these purposes 
further scientific research is required It seems therefore 
desirable that the Board o! Education si ould take appropriate 
Steps possibly in association with other Government Depart 
molts interested directly or indirectly in the development of 
psychological tests to appoint a permanent advisory committee 
to work in concert with the Psychological Departments of the 
English and Wcbh Universities and other organisations engaged 
in the work of research 

Such a permanent advisory committee might well include 
administrative officers and inspectors of the Board and other 
Government Departments interested in tests and of Local 
Education Authorities teachers medical officers psychologists 
and trained statisticians \\c think further that Local Educa 
tion Authorities should be encouraged in cases where financial 
conditions permit to appoint whole or part time psychological 
advisers to collaborate with the school medical officers and the 
teachers m schools of various types and generally to supervise 
the application of tests and other psy chological methods bearing 
on education in the area In this connection wa: desire to 
reiterate our opinion that psychological tests should be regarded 
as b ing only the most prominent of several ways in which a 
knowledge of psychology and statistical methods is being brought 
to bear on education 


PART V 

CONCLUSIONS AND RECOMMENDATIONS 
93 Our conclusions and recommendations are as follows — 
The Vanous Types of Psychological Tests of Educable Capacity 
(i) That while the terminology employed in any discussion 
of psychological te^ts of educable capacity in their present state 
of development is necessarily provisional the expression 
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p ychologicil test of cducibk* capacity may for purposes 
of convenience be interpreted as including — 

(i) Tests of intelligence t e tests designed to measure 
tint general ability which is held by many psycholo- 
gists to underlie the various special activities of the 
mind 

(ti) Standardised scholastic tests t e tests of attainments 
in particular school subjects such as reading and 
arithmetic elaborated by actual experiment and 
statistical evaluation* 

(in) Such vocational tests including tests of manual ability 1 
as arc suitable for application in schools and 
educational institutions 

(iv) Tests of mental activities of a specialised kind eg 

tests of memory perception attention imagery 
association 

(v) Certain physical tests which have been suggested as a 

means of assessing educable capacity 

(vi) Tests of such aspects of temperament and character as 

bear directly on educable capacity (§50) 

(2) That the distinctions involved m the above classification 
are themselves founded on hypotlcscs and however con 
vement for purposes of analysis should not be interpreted as if 
they were finally valid in other words these distinctions are 
probably best regarded as first approximations to the truth and 
as such arc of considerable value for working purposes but possess 
only provisional validity (§50) 

(3) That the devoting standardising and final interpretation 

of all typ-’S of psychological tests thould be entrusted only to 
recognised experts who should take counsel with those who 
are m close touch with school life (§ 91) , 

{4) That up to the present the only lands of psychological 
tests of educable capacity that have been sufficiently developed 
to be of much service in schools for the purpose of diagnosing 
and assessmg such capacity are tests of intelligence standard 
lsed scholastic tests and to a less extent vocational tests 
($$81-87) 

Tests of Intelligence 

(5) That from one point of view tests of intelligence 
represent a considered attempt to apply methods of quantitative 
and qualitative evaluation on psychological lines to groups of 
• See footnote on p 145 
1 See footnote 1 onfp 62 
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children and adults who are assumed to ha\e been subjected 
to a similar general environment and like conditions of life 
The tests attempt to gauge " intelligence " in relation to ele- 
mentary forms of acquired knowledge They are to be regarded 
as an attempt to apply a knowledge of psychology and statistical 
methods to examinations intended primarily to discover ability 
rather than attainments (§§55-56, 61, 62,75-78, 82-85). 

(6) That though in the present state of development of 
11 intelligence " tests it is hardly possible to explain simply and 
precisely what is measured or tested by them, it is tolerably well 
established that these tests, w hen properly constructed, applied 
and interpreted, have shown themselves capable of giving a 
useful common measurement of what teachers generally call 
capacity or intelligence They indicate how far a child is capable 
of learning provided he is not prevented by extraneous arcum 
'tances or faults of temperament from making proper use of 
the opportunities offered him (§55) 

(7) That, though there is considerable difference of opinion 
among psychologists regarding hypotheses about the nature of 
general " intelligence,” there is nevertheless a large measure of 
agreement m regard to the connotation of the phrase for practical 
purpose It appears to b° a general mental ability operating 
in many different ways given as part of the child s natural 
endowment, ao distinct from knowledge or skill acquired through 
teaching or experience, and more concerned with analysing and 
co-ordinating the data of experience than with mere passive 
reception of them As, however, this term " intelligence is 
employed by psychologists m a technical sense, it seems desirable 
to place it in inverted commas in order to indicate that it is 
used with a special meaning (§§53 54) 

(8) That the mam presuppositions underlying the use of 
'* intelligence ” tests appear to be as follows — 

(1) That there are certain mental factors which remain 
more or less constant during the lifetime of individual 
human beings 

fyi, TYaA. wtKkivfe <sl exammafjfin. hn.\e. been. •isn&ve.re.'i or. 
can be discovered by which there factors in any 
individual can to a great extent be ascertained and 
differentiated from the results of training and 
ducation 
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These are, however, subject to the important condition that, 
in order that the tests may yield vahd results, the persons tested 
must not be drawn from environments that are widely dissimilar 
nor have been subjected to widely dissimilar conditions of life 
(See No 5) (§56) 

(g) That there is general agreement that tests of ' intelli- 
gence " are of value as supplements to, but not as substitutes 
for, the present methods of estimating individual capacity 
that this supplementary testing is of greatest value below the 
stage of the First School Examination, but that its value must 
inevitably be reduced so long as it is restricted by the limitations 
attaching to any system of examination which finallj determines 
so early as the age of Ii the opportunities of a child to proceed 
to places of higher education (§§ 72-78, 81-85) 

Group and Individual " Intelligence " Tests 

(10) That group tests are more suitable for use m «choo!s 
and m external examinations than individual tests since the 
latter take much longer to apply and demand a special training 
for their proper application (§§ 6i, 62 78, 82-85) 

(11) That up to the present wry few group tests haw been 
constructed which are suitable for application to children under 
10 years of age 

That the individual tests devised up to the present arc 
especially useful for young children under about 10 years of 
ag», but are of comparatively little use for older children, par- 
ticularly thos" over the age of 15 or 16 On the other hand 
group tests have been devised which are suitable both for children 
from 10 to 16 and upwards and for adults (§§62 82) 

(iz) That the satisfactory application of group tests, which 
have been properly elaborated and standardised and are sot m 
the form of written Dapcrs, demands relatively little special 
training though it is most important that the instructions given 
to the supervisor who actually conducts the test should be 
earned out with precision The technique is relative!} simple, 
and a teacher should be able to acquire the recossarj knowledge 
by attending a short course on educational psjchologj with 
special reference to the significance of group tests and to the 
technique of administering marking and interpreting them 
(Cf No 15) {§§ 70, 91) 
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(13) That for the satisfactory application bj teachers School 
Medical Officers and others of individual tests of intelligence, 
and for the accurate interpretation of the data obtained by 
their use, a careful training in psychology, in the tcdinique of 
applying the tests, and in the use of statistical methods is in- 
dispensable Ih-sults obtained from the application of individual 
tests b> untrained persons should be received with the utmost 
caution and arc, in our opinion, almost devoid of value 

(§§ 57, 91) 

(l-j) That, when individual tests ot " intelligence " arc applied 
to subnormal children with a view to ascertaining whether they 
an. mentally deficient, the data derived from the application of 
such tests should never be regarded as finally valid in themselves, 
and should always be considered m close association with the 
medical report, the opinion of the child s teachers, the school 
record and any available particulars regarding parentage, home 
conditions and general environment In particular, no child 
should c\ er be treated as mentally deficient solely on the evidence 
afforded by the application of " intelligence " tests, or of standard- 
ised scholastic tests, however carefully they may have been 
administered and marked (§§ 5S 82(b) ) 

The Provision of Courses in Experimental Psychology and tn the 
Elements of Modern Statistical Methods designed to qualify 
Teachers and Medical Officers to use Group and Individual 
" Intelligent " Tes's respectively 

(15) That it is durable that steps should be taken by local 
education authorities to organise short courses m educational 
psychology with special reference to the theory of group mtelli 
gencc tests and the technique of applying and marking them for 
teachers and for persons engaged in the work of education m 
order to give them an appreciation of the significance of such 
tests and to impress upon them the need for method in their 
application ( Cf No 12) (§§ 7<>. 9 1 ) 

(16) That it is desirable that longer courses in experimental 
psychology w ith particular reference to the theory of ' intelh 
gence ” tests and the technique of applying marking and 
interpreting both individual and group intelligence tests 
should be organised by Universities and University Colleges 
(acting in concert with local education authorities) for expen 
enced teachers and for those who are taking a deferred third year 
course or a one year professional course 
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Such courses should include some instruction in the elements 
of statistical methods ( Cf No 13) (§§ 70 91) 

(17) Tiiat it is important that when psychological tests are 
used to ascertain whether children are mentally deficient they 
should be applied only by persons (w hether School Medical Officers 
or others) possessing an adequate knowledge of the technique 
of applying marking and interpreting individual intelligence 
tests and standardised scholastic tests 

We accordingly recommend that the Board should take 
appropriate steps to ensure this either by supplementing the 
conditions under which thej at present approve of School Medical 
Officers whose duties m\ olve the examination of children suspected 
of mental deficiency or by otherwise ensuring that a recognised 
expert is available for this purpose (§§ 82(b) 91) 

Standardised Scholastic Tests 

(18) That it is desirable that carefully devised experiments 
should be made m the application of standardised scholastic 
(educational) tests suitable for use in Engbsh schools with a 
view to determining how far they afford trustworthy subsidiary 
data bearing on educable capacity (§ 86) 

(19) That standardised scholastic tests in simple subjects 
such as reading and the easier processes of arithmetic might 
probably be used with good results by bead teachers of Elementary 
Schools to assist them in classifying pupils entering at about the 
age of 7 It is advisable that experiments should be conducted 
in the use of standardised scholastic tests for this purpose up 
to the present very few group intelligence tests have been 
devised suitable for children under 20 and the satisfactory 
application of m dividual intelligence tests especially to 
young children demands special training on the part of the 
teacher ( Cf No 13) (§§6'* 66 86 92) 

The Application of Psychological Knouledge to Ordinary 

Examinations and the Possible Use oj Intelligence 

T A-i-AWfifeteCwtew. V'Ma, Emnnnahms. fa Young, 

Cl ildrcn 

(20) That th" new psychological tests may probably 
exercise an important influence on public examinations of the 
ordinary type It seems probable that the whole thcorj and 
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tcchmqi c of ordinary examinations will gradual!)* he considenbly 
modified bj applying to tl cm <o fir is possible the principles 
adopted mconstructin" and standardi mg tests of intelligence 
and standardised scholastic texts (§§*19 51 5’ G6 73 77 86) 

(21) That if cfl ctivc steps were taken to apply a knowledge 
of psychology and of tlie new technique of testing to written 
examinations of the ordinary type (more especially those mtended 
for younger pupils such the Tree Thee Examination) the 
ease for using group tests of intelligence as adjuncts to such 
examinations would lx. fro hrto weakened In other words 
that if questions in written examinations for younger cluldrcn 
were always set with due regard to the peculiarities of the child 
mind both in tlae form and matter of the questions and in their 
arrangement in the written papers end if the same scientifc 
methods were emp oyid as in intelligence tests and standard 
iscd scholastic tests such examinations would pro\e a more 
effective means of discovering ability m young children than 
those now in ite even apart from the application of group tests 
of intelligence (§§77 7 s ) 

(22) That the consid rations stated above apply with even 
greater force to oral examinations especnllj those for younger 
children In our opinion one of the most promising lines of 
advance in the whole range of examinations designed primarily 
to discover abilitj is to be found in a careful end detailed study 
of the legitimate aims and inevitable limitations of m<f voce 
examinations and their technique We accord ngly suggest that 
psychologists should be asked to make a special studj of the 
possibilities of oral interviews and] oral examinations 

(§§ 63 79 80) 

(23) That the value of intelligence tests in selecting 
younger children for free places for entrance to Secondary 
Schools and for admission to Central Schools should be investi 
gated by tentatively adding group tests to the customary written 
examinations and that the relative merits of the two sections 
of the examinations should be estimated bj calculating the 
correlation between the separate results and the subsequent 
development of the pupils (§§78 S’) 

(24) That further research should be instituted into the use 
of individual intelligence tests in connection with oral exami 
nations for all ages or types (§§79 $0) 
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(25) That the current individual " intelligence " tests, whether 
they be the Bmet-Simon Tests or variants of the Binct Scale, 
should be somewhat modified when applied to rural children or 
to children living m districts where there is a strong local dialect 
We are of opinion that these tests having been designed primarily 
for urban children, cannot properly be applied in all instances to 
rural children without such variations as may be needed to 
avoid possible misunderstanding (§57} 


The Possible Uses of Tests of " Intelligence " within 
Schools of Different Types 

(26) That experiments might usefully be made m the applica- 
tion of group * intelligence ' tests to pupils in Elementary, 
Central, Junior Technical and Secondary Schools with a view to 
obtaining data which would assist the school authorities in the 
classification and promotion of pupils and m making recoin 
mendations for the transfer of individual children to other types 
of school 

It is desirable that careful records should be kept both of 
the results of group and individual tests of " intelligence,' on 
the one hand, and of the after performances of individual pcpih, 
on the other hand, with a view to the comparison of promise of 
" intelligence " as revealed by the tests with the actual achieve 
ments of individual pupils in school and after, and also with a 
view to the elimination of untrustworthy tests of whatever kind 
and the gradual improvement of testing as a whole ( § § S r— S5 ) 

(27) That the data afforded by the use of " intelligence " 
tests should not be regarded as possessing any final validity, 
and should always be considered m close association with the 
whole body of information regarding individual pupils available 
from other sources ( § 81) 

(28) That teachers who use intelligence tests should realise 
that the so-called "mental ratios (intelligence quotients) of 
individual children obtained by the application of such tests 
represent a succinct and highly abstract method of presenting 
the results, and that the mental ratio of any individual child 
should always be used with discretion and in association with 
the information available from other sources It seems unde 
sirable that the mental defects of individual children as revealed 
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by low mental ratios should be made known to the whole staff 
oi the school, still less to such children themselves and their 
fellow pupils Further, it is advisable that the mental ratio of 
each individual pupil should always be supplemented by notes 
about the way in which h" or she actually attacked the questions 
^ (§§59 81) 

(29) That one of the most important uses of the data obtained 
from sucli tests is to make the teacher reconsider his estimates 
of individual pupils, which often tend to become stereotyped 
A pupil's success or failure in the tests would probably suggest 
to the teacher the desirability of modifying lus judgments of 
the mentat powers of individual pupils and possibly ot changing 
his methods (§ 81) 


Vocational Tests 

(30) That certain tests of vocational aptitude have 
already reached a promising stage of development, and should 
prove to be of considerable service to parents and employers 
and to public and private bodies engaged in recommending or 
training children and young persons for certain occupations, and 
still more for discouraging children from entering occupations 
for which they arc unfitted , but that the range of such tests 
is not yet sufficient for any recommendation to be made for their 
immediate general application (§§67* 87) 

(31) That in cases where vocational tests and tests of manual 
ability are experimentally applied to children still at school the 
data obtained thereby should, as in the case of ‘ intelligence ' 
tests always be considered in association with the information 
obtainable from other sources eg the data afforded by the use 
of " intelligence ’ tests school records the opinion of teachers 
medical data, and any particulars regarding parentage and 
environment (§ 87) 

(32) That in order to facilitate the advising of boys and 
gate as 'to Vue 'type tA rxcnpaVroic, ‘ear w’urt’n Vney are fitted 
more information than that afforded by examination results and 
tests of " intelligence " and of vocational aptitude is needed , 
and that for the purpose ot securing more complete data on which 
advice may be based, all Committees and bodies dealing with 
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the placing of children in employment should be encouraged to 
consult teachers and members of the School Hedical Service as 
well as psychologists (§ 87) 


Psychological Tests of Educable Capacity oiler tlan Intelh 
genet and, Vocaltot al Tests and Standardised Scholastic Tests 

(33) That tests of memory perception attention etc in 
their present state of development are of little use to teachers 
as a means of acquiring information subsidiary to that denied 
from the application of intelligence tests (§§ 18 ig 49 89) 

(34) That physical tests m their present state of develop- 
ment are of very little use to teachers for the purpose of affording 
data ancillary to the information derived from the application 
of intelligence tests (§§ 6-8 68 SS) 

(35) That tests of temperament and character in their 
present state of development are practically useless to teachers 
for the purpose of affording trustworthy information on such 
aspects of temperament and character as bear directly on 
educable capacity (§§43 49 64 90) 


Provision for Co-ordinating and Rendering Available for General 
Use the Results of Scientific Research in Regard to Psycho- 
logical Tests of Educable Capacity 

(36) That it is desirable that existing psychological tests 
and more especially intelligence and vocational tests and stan 
dardised scholastic tests should be Lept constantly under 
review m order to increase the accuracy of the methods employed 
to widen their scope to render their conclusions more valid 
and to reduce any danger of special preparation beforehand and 
that in particular new and alternative tests should constantly 
be instituted and methods of use revised (§§7 r 9 2 ) 

(37) That for these purposes it is advisable to encourage 
scientific research on the subject and to render available for use 
in schools and elsewhere the results of such research and we 
accordingly suggest that the Board of Education cither acting 
independently or m association with other Government Depart 
ments interested in psychological tests should set up an Advisory 



psychological tests of educable CAPACITY t* 5 

Committee to work m concert with University Departments of 
Psychology and other organisations engaged in the work of 
research (§§71,92) 


(Signed) W H HADOW ( Chairman ) 
P ABBOTT 
•GEORGE ADAMI 
S O ANDREW. 

ERNEST BARKER 
E R CONWAY 
D H S CRANAGE 
GORELL 

IVOR H GWYNNE 
F HAWTREY 
P R JACKSON 
STANLEY LEATHES 
A J MUNDELLA 
BERTHA S PHILLPOTTS 
ROBERT H PICKARD 
FRANK ROSCOE 
R P SCOTT 
E M TANNER 
R H TAWNEY 
W W VAUGHAN 
J A WHITE 


ROBERT F YOUNG ( Secretary ) 
27th March 1924 


* Dr Adami objects to the inclusion of standardised scholastic 
tests under the head of psychological tests of educable capacity 
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APPENDIX I 
(A) List of Witnesses. 

Miss G M Anderson, Head Mistress of the Girls’ Department of 
the Ben Jonson Council School. Harford Street Stepney. London 
Mr P B Ballard, D Litt , District Inspector under the Education 
Department of the London County Council 
Mr Andrew Bell, Head Master of the Enth County Secondary 
School 

Mr William Brown. MJ>, DSc, 1IRC.P, late Reader in 
Psjchology in the University of London. Reader in Mental 
Philosophy m the University of Oxford 
Mr Cyril Burt, D Sc , Psy chologist to the London County CounaL 
Mr E G Clarke, Assistant Master at the L C C School. Star 
Road, West Kensington, London 

Mr. Christopher Coohson, Secretary to the Secondary School 
Examinations Council 

Miss W. M Crostuwaite, Head M stress of the Colchester County 
School for Girls 

Mr R R Dobson, Head Master of Pate's Grammar School for Boys 
Cheltenham 

Mr W H A Dockerill, Head Master of the Renmont Gardens 
L C C School, College Park, London 
Mr G B Dodds Head Master of the Harmood Street LCC 
School for the Mentally Defective Chalk Farm, London 
Miss Beatrice Edgell, Ph D , University Reader m Psychology in 
the University of London 

Mr A Eichholz, C B E , M D . Chief Medical Inspector under the 
Board of Education 

Mr M Gompertz, Head Master of the Leyton County High School 
for Boys 

Mr Hugh Gordon, formerly HJVI Inspector of Schools 
Miss F R Gray, High Mistress of St Paul s Girls' School, Hammer 
smith, London 

The late Mr J A Green, Professor of Education at the University 
of Sheffield 

Mr C II Greene Head Master of Berkhamsted Grammar School 
Mr F T Hon ard H M Staff Inspector of Elementary Schools 
Mr G Jones Head Master of the Tennyson Street LCC School, 
Battersea London 

Mr M. W Keatinge, D Sc , Reader in Education, University of 
Oxford 

Mr C W ICimmins D Sc , late Chief Inspector in the Education 
Department of the London County Connol 
Air E O Lewis, DSc MJICS 

Air B Muscio D Sc , Professor of Fhdosophy at the University of 
Sydney, NSW, formerly Investigator to the Indostnal 
Fatigue Research Board 
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Mr. C S Myers, C B E , MD, ScD , F R S , Director of the 
National Institute of Industrial Psychology 
Mr T Percy Nunv, D Sc , Principal of the London Day Training 
College, and Professor of Education in the University of London 
Mr T. H Pear, Professor of Psychology m the Victoria University 
of Manchester 

Mr C A. Richardson, H M Inspector of Schools 
Mr F. C Shrubsall, M D , Principal Assistant Medical Officer 
under the London County Council 

Mr. Charles E Spearman, Ph D . T R S , Grote Professor of 
Philosophy of Mind and Logic, m the University of London 
Mr Max Tagg, Head of the Engineering Department at the Acton 
and Chiswick Polytechnic and Head Master of the Junior 
Technical School 

Mr Godfrey H Thomson, D Sc , Ph D , Professor of Education 
at Armstrong College, University of Durham 
Mr J G Tibbey, Head Master of the Mile End Central School, 
Myrdle Street, Stepney, London, and Editor of " Educational 
Research ” 

Mr Graham Wallas, late Professor of Political Science m. the 
University of London 

Mr Frank Watts, Assistant Inspector of Schools, Board of 
Education, late Lecturer in Psychology m the University of 
Manchester and in the Department of Industrial Administration 
of the College of Technology, Manchester 
Miss Mary T Whitley, Ph D , Professor at Teachers College, 
Columbia University, New York 

Mr W H Winch, District Inspector of Schools under the London 
County Council 

(B) List of Persons and Organisations who sent Memoranda to 
the Committee 

Mr H G Abel, Head Master of St Olave’s and St Saviour's 
Grammar School for Boys, Bermondsej , London 
Blackpool Education Committee 
Mnr S C Bokhorst, Ph D , Amsterdam 
Bradford Education Committee 

Lt -Col Sylvester Bradley, Medical Inspector of Recruits, 
Eastern Command 

Miss M D Brock, Iatt D , Head Mistress of the Mary Datcbelor 
Girls' School, Camberwell, London. 

Mr W A Brockington, O BE, Director of Education for Leicester 
shire 

Mnr N Brugmans, Ph D , Director of the Dr D Bos Foundation 
Groningen 

Mr Arthur Burrell late Pnnanal of the Borough Road Training 
College, Isleworth 
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Scf or Jos if Ca'tillfjo, Director of the Institato Esmielade Segun la 
Esefitnza Madrid 
The Cml Sera ico Commissioners 

Mr R r. Cholmeley, Head Master of Dame Alice Owen's Boys’ 
School, Islington, London 

Monsieur A G Ci!R!STtAn\s, Director of L'oflice^Intercommunal 
pour 1* Onen tattoo profe^sioneHe Brussels 
Mon«i<*ur P Clapar£de, President du Coasetl de I Ecole des Sciences 
dc I'Education (Institut J J. Rousseau) Geneva 
Mr A C. Cornv. lato Director of Education for Bradford 
Rev E Dale D Litt , Head Master of the Latymer Upper School, 
Hammersmith, London 

Mr James Dreyer, D Phi), Combe Lectorcr in Psychology at the 
Uon ersity of Edinburgh 

Wing Commander Flack, C B E , of the Medical Department of the 
Royal Air Torce 

Pan V Forster Ph D , Director of the Institute of Applied 
Psychology at the Masaryk Academy of Labour, Prague 
Mr D Kennedy Traser. Psychological Adviser to the Glasgow 
Education Authority 

Rev F II George Head Master of Bloxham School. Banbury 
Mr James Graham Director of Education for Leeds 
Mr J H Hallam. Chief Officer for Higher Education (Secondary) 
for the West Riding of Yorkshire 
Miss Victoria Hazutt Lecturer in Psychology at Bedford College 
for Women. University of London 
Mr William A T Hepborv, Head Master of Newbum Hall 
Council School, Lemingtoa-on Tyme (late Senior Assistant to 
Dr Drcver in tho Psychological Laboratory at Edinburgh 
Uni verst tv) 

Mr A E I kin. LL D , Director of Education for Blackpool. 

Mrs S S Isaacs 

Mr G A Jaederholm Professor of Philosophy at Gothenburg 
College (H6gskola) 

Miss A Kalshovev Ph D Amsterdam 

Mr F J Kemp Head Master of the Haberdashers' Aske's Hamp- 
stead Boys School London 

H"rr Otto Lipmann PhD Director of tho Institute of Applied 
Psychology at Berlin 
Leeds Education Committee 
London Education Committee 

Miss Margaret McFarlane Bedford College for Women London 
Miss Helen M Madeley, Assistant Director of Higher Education 
for Warwi cksh ire 

Pan J Mauer PhD Librarian of the Coraenius Paedagogical 
Institute at Prague 

Mr George H Miles, D Sc , Assistant Director and Secretary of 
the National Institute of Industrial Psychology 
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Mr A A Mumford M D Medical Officer of Manchester Grammar 
School 

Mr IvmM^gind Danish Chamber of Manufacturers Copenhagen 
The National Institute of Industrial Psychology 
Northumberland Education Committee 

Mr H\de PiCKrORD Acting Director of Education for Bradford 
Monsieur Henri Pieron Director of the Laboratoire de Psychologic 
Physiologique de la Sorbonne Umversite de Pans 
Mr Rudolf Pintner PhD Professor at Teachers College 
Columbia University New York 
Mr Martin L Reymont PhD Christiania 
Mr Robert R Rusk Ph D Principal Lecturer m Education to 
the St Andrew s Provincial Committee for the Training of 
Teachers 

Signor Sante de Sanctis D Plul Professor of Psychology at the 
Royal University of Rome 
Mr FRANr Sherwood Leeds 
Mr George Smith Master of Dulwich College 
Herr W Stern D Phil Professor of Philosophy at the University 
of Hamburg 

The Professors of the Psychological Faculty of Teachers College 
Columbia University New York 

Mr Edward L Thorndike Ph D Professor at Teachers College, 
Columbia University New York 

Mr T P Tomlinson Head Master of Love Lane Council School 
Pontefract 

Warwickshire Education Committee 

Mr Henry J Watt DPhil Lecturer on Psychology in the 
University of Glasgow 

Mnr van Wayenburg Ph D Director of the Psycho Technical 
Laboratory Amsterdam 

Mr C Williams OBE D rector of Education for Northumber 
land 

West Riding of Yorkshire Education Committee 
APPENDIX II 

Short Accounts or some Experiments recently conducted 
in England in the use or Group Tests and Individual 
Tests in Free Place Examinations and in Schools of 
Different Types 

(i) Experiments in the Use of (a) Group Tests of Intelligence and 
(6) Standardised Scholasl c Tests at Blackpool [summarised from 
data supplied by lie Director of Ed icalton) 

(a) The selection of cand dates for scholarships to Central and 
Secondary Schools In the County Borough of Blackpool an 1922 
was made by the following stages m the first instance an examma 
+ nn n»“ ro npw nf ihp wrtrk of all n n la in Fkmenlarv 9 ehr»n!s 
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between the ages of n and iz was made About 900 children sa 
for the preliminary examination, and about half this number wen 
selected to sit for a further competitiv e examination in English and 
arithmetic The marks gamed at the written examination and at 
the oral examination, together with a report from the head teacher 
of the Elementary School which the candidate had attended were 
taken mto consideration in the award of scholarships As a result 
30 candidates were sent to Secondary Schools and 340 to Central 
Schools As an experiment one of the published senes of group 
intelligence tests was given to all the candidates selected for the 
second examination The papers containing these tests were 
carefully marked, and the intelligence coefficient of each cluld was 
calculated from them, and a list made in order of merit It was 
found that the list was not identical with the scholarship hst. and 
it was noted that 16 of the first 30 children on the intelligence 
tests list were included in the first 30 on the scholarship list This 
result howei cr, did not afford material for deciding whether the 
intelligence test or the ordinary examination afforded the more 
trustworthy result Accordingly, as a further experiment, <32 of 
the first 100 pupils on the scholarship list were set four other group 
intelligence tests The papers thus compared were three American 
tests and two English tests The following table gives the position 
of each list for certain of the pupils — 


Junior Scho 

Test 

Test 

Test 

Test 

Test 

larshtp List 

Aer 

No 2 

No 3 

No 4 

No ; ! 

1 

21 

I 

3 

13 

3 

10 

7 

4 

4 

3 

2 

20 

36 

13 

7 i 

3 r 

13 

30 

2 

7 

67 

80 

63 

40 

63 

55 

57 

37 

66 

50 

25 

4i 

42 

4 

48 

60 

5<5 

83 

85 

So 

85 

70 

So 

S 2 

29 

43 

7 t 

80 

8 

27 

35 

52 

33 

90 

77 

81 

60 

88 

41 

92 

5 

87 

69 

84 

89 


Dr Cynl Burt worked out the correlation of these results wi 
the scholarship results arriving at the following coefficients respe 
bvelj 35 55 51 46 5® with a probable error from 05 

06 Dr Ikin believed that some guidance could be obtained fro 
the use of group tests which might be of great v alue in dccidir 
borderline cases, but the chief result of the experiment ui h 
opinion, was that though intelligence tests of this kind were bcin 
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developed on right lines, they liad not yet achieved such a state of 
perfection as would justify the award of scholarships on group 
intelligence tests alone Dr, Hon had found that a comparison of 
the work of the pupils subsequent to the application of the tests was 
showing that these tests did assist in the discovery of educable 
capacity, and he believed that if a group test were given m addition 
to the ordinary attainment test, there would be a greater probability 
that the more suitable candidates would be selected for higher 
education, than if either type of test were employed alone 

Dr Ikm states that he is continuing his experiments with group 
tests of intelligence ; and that it is probable that this year he will 
be able to combine a group Intelligence test with the ordinary 
scholastic examination for awarding scholarships 

{b) Dr. lion has recently applied standardised tests of arithmetic 
to all the duldren aged 7 to 14 in the ordinary Elementary Schools of 
Blackpool The tests were applied after the scholarship examination 
had been set, and immediately after the children so selected had 
been transferred to Secondary or Central Schools The object was 
in part to discover whether any children of super normal ability in 
arithmetic had been missed by the scholarship examination 

Those used were the tests of mechanical and problem arithmetic 
aken from Dr Cyril Burt’s Mental and Scholastic Tests They 
vere set and marked by the teachers , the tabulated results were 
ubmitted to Dr. Burt, with a request for comments , and his reply 
vas then circulated to all the teachers concerned 

The following are some of the conclusions drawn from the 
ixpenment . — 

(1) The use of such standardised scholastic tests w the hands 
>f the ordinary teacher presents no difficulties and yields suggestive 
nformation in regard to the level of attainments of the children 
n the schools within a district 

(u) Tests standardised in one urban area such as London, seem 
hrectly applicable, with little or no change, to another nrbaa area 
iuch as Blackpool 

(111) Dr Burt states that, a3 compared with London children the 
younger children at Blackpool particularly those aged 7, did unusu- 
Uly well in the tests , and that, in general the Blackpool children 
were better at problem work than they were at mechanical work 
[t is interesting to note that the level of attainments m two such 
widely separated districts is all but identical 

(iv) The relative inferiority of the pupils over the age of 11 
appears in Dr Iltm’s view, to confirm the anticipation that the 
best pupils had already been successfully selected by the annual 
scholarship examination. 



13* 


AITEKDICrs TO ItCFOST 0.\ 


(j) Le suits Ol'atrtd ly tie Use cj Croup Tests of IrUll gtnte tn the 
Lxatniration Jar Tree Places ard for Ln'ranc* to Seecrdaty 
and Central be) ocls at hr ad jet d in 1922 (sumn anted ftcin 
data supplied by the Dtreetcr oj Education) 

In the txnmimtion for fin places and for ndintH^m to Secordarj 
Schools and Central Schools held at Bradford In March, 1922, the 
maximum marL for group intelligence teats was 100, while that for 
antlimetic and English combined was 200 The results obtained by 
the apphcatitn oi the intelligence tests were not to be taken into 
account, except In borderline cues As an instance of the effect 
oi the inclusion of the marks for intelligence tests, it was pointed 
out that 448 pupils would thereby be raised from between 33 per 
cent, and 30 per cent to os cr 30 per cent. It was found that pupils 
admitted on these tests justified their choice by profiting from a 
secondary education It was stated that a number of cases had 
already been investigated, and. although the total number of candi- 
dates so examined had been small, nevertheless the enquiry, so far 
as it had gone, had confirmed the value of group intelligence tests 
as an indication oi ability to profit by a Secondary- School education 
The number of cases investigated in the Secondary Schools was 
48 boys ard 44 girls, and it was found that in general the results 
obtained from the intelligence tests corresponded with the progress 
made in the Secondary School, as indicated by the terminal examina- 
tions, to a rather greater extent than obtained when a comparison 
teas instituted between the marls awarded in the ordinary scholar- 
ship examination and the marks given in the Secondary ScLools 

(3) Tie Us* oj Intelligence Tests in Examinations for i~ tee Places 
Offered ly the Leicestershire Education Committee (summarised 
from a memorandum sent by the Director of Education) 

All pupils m the Elementary Schools in Leicestershire (with the 
exception of these not recommended by their head teachers) between 
the ages of 11 and 12 on the 1st June m any year are examined in 
Enghsh and arithmetic, and also undergo an oral e xam ination 
Tor the marking of papers in the written examination, and for the 
conduct of the oral examination district boards consisting entirely 
of Secondary and Elementary School teachers are appointed. 

The term ' oral examination *' Is used to cov er a consultation 
between the two % lSitmg teachers (one secondary and one elementary) 
and the head teacher of the Elementary School as to the capacity 
and promise shown by the pupils For purposes of standardisation 
the oral examiners are suppbed privately with a “ provisional 
qualifying mark ' based on the results of the written examination 
in English and antlimetic A preliminary order of qualification 
drawn up by the head teacher, enables the e xam iners to make 
ready reference to any pupils who may have failed to do themselves 
justice m the written papers . 
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The visiting examiners may question the pupils on errors occur- 
ring in their written papers and may test tlieir knowledge m other 
subjects, especially history and geography . In addition, the visiting 
teachers may impose any reasonable mental tests of general capacity 
For the purpose of estimating the actual intelligence, as distinct 
from the acquired knowledge of the children, the examiners, generally 
speaking, had not relied solely oa mental tests according to the text- 
book models, but they had taken into consideration the results of 
the written papers, and especially the opinion of the head teacher 
and the record ol school work 

The total impression left upon the minds of the examiners was 
the correctness of the head teachers' estimates, subject to the 
invaluable check (which a general examination over a large area 
provided) upon possible faults of judgment and false standards of 
knowledge 

Experience did not show whether mental tests would have 
resulted in the same order of placing the pupils, had the examiners 
approached their task with an open mind and with no previous 
knowledge oi the capacity and attainment of the pupil Some of 
the most experienced teachers who had conducted oral examinations 
in Leicestershire were of opinion that " intelligence * tests, whether 
oral or written, should not be the sole means of estimating the 
quality of candidates for admission to Secondary Schools Such 
tests indeed revealed presence of mind and quickness in "seeing 
the point,' but ignored application and staying power Neverthe- 
less, they were invaluable m the oral examination 

(4) The Use of Croup Tests of Intelligence tn ’Examinations for Tree 
Places offered by the Northumberland Education Committee 
(summarised from memoranda sent by (a) Professor Godfrey H 
Thomson, and (6) the Director of Education 
(a) In a memorandum sent to the Committee by Professor 
Godfrey Thomson, he stated he he had tested about 3 000 children 
in Northumberland in ig2i and about 14 000 in 1922 by means of 
group tests devised by him for the purpose as well as some 2 000 
children in other parts of Great Britain during the preliminary 
process of standardising the tests He was convinced of their 
value in giving due weight to inborn ability in the exceedingly 
important and difficult task of selecting children for different types 
of schools at the age of II He was well aware from his own work 
as well as from his study of the publications of Burt Gordon and 
others, that intelligence tests, especially group tests, were by no 
means uninfluenced by schooling, so that a child from a poor school 
or from an uncultured home was still heavily handicapped But 
he believed that this handicap was far less than the handicap felt 
by such a child in attempting, say, a County Minor Scholarship 
examination He had re tested a small number of children for several 
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years by individual tests and Jnd found constant intelligence quo- 
tients r urther lie had re-tested 1 1 ooo children at a y car s interval 
by his own group tests finding practically the same intelligence 
quotient in 83 per cent of the cases but changes ranging up to in 
one case 30 points in the minority On the whole he believed in 
the constancy of tho quotient lie stated that the practice in 
Northumberland was now to admit cluldren to Secondary Schools 
who were very good either in intelligence tests or in acquired know 
ledge provided they were at least averngd in the other respects 
At the free place examinations m 1921 honeier 14 children 
were awarded free places and maintenance on the result of the 
intelligence test alone Of those one child had since died and one 
was doing badly, but the remainder were doing very good work in 
Secondary Schools His experience in Northumberland had led 
him to reject for general educational use group tests which required 
accurate tuning for each page partly because tho bustling nature 
of such tests was not In his opinion desirable and in part because 
considerable skill and coolness were required in the supervisory so 
that testing on a large scale (in which it was necessary to employ 
untrained supervisors) was impossible with such minute tuning 1 , 

(6) In a memorandum 6cnt by the Director of Education for 
Northumberland it is stated that, in addition to the tests applied 
m ip2i and 1922 the Education Committee has sanctioned the 
experimental adoption of intelligence tests m examinations for 
Junior Scholarships and as a supplement to attainment tests for 
the admission of fee-paying pupils to Secondary Schools For this 
purpose the following group tests have been used — 

No 

Test Used of Can 

dtdcstes 

Prepared by Mr C A 47 2 
Richardson 

Tests prepared by Dr 1 714 
Godfrey Thomson 
Term an Group Test Form A 30 2 

National Intelligence Test 1 9 00 
Scale A 

National Intelligence Test 4*3 
Scale. B 

Simplex tests pre- 218 

pared by Mr C. A 
Richardson 

> Cf Professor Thomson s description of this Northumberland experiment 

m the British Journal of Psychology for December igjr and July 1922 


Year Examination 

1921 Admission to Secondary 

School. 

May 

X922 Award of Junior Scholar 
ships 

1922 Admission to Secondary 

Schools 

1923 Award of Junior Scholar 

ships 

1923 A d mi ssion to Secondary 
Schools. 

1923 Intending Teachers 
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As a general rule, candidates who obtained satisfactory marks 
m tlie subjects oi English and Arithmetic proved also to have shown, 
as tlie result of the intelligence test, a mental ratio above the average 
To this rule, however, there were many instructive exceptions 
The Director of Education has submitted a number of tables 
showing the result of an inquiry into the subsequent progress of 
pupils admitted to Secondary Schools during the past two or three 
years The following are the more significant facts emerging — 

(1) Among pupils credited by the intelligence tests with a mental 
ratio of 120 or more, all except one are reported as making satis- 
factory progress In the ordinary examination m English and 
arithmetic many of these brighter candidates obtained low marks, 
and would not have received a scholarship had not the results of 
the psychological test justified special consideration They arc all 
well under the average age of the forms m which they are now work 
mg , and their position m their form is high — some taking first, 
second or third place m spite of low marks in the ordinary examina- 
tion One boy who obtained ratio of nearly izo, but only 15 marks 
out of 100 in tlie ordinary examination is now second in his form 
although he is a year younger than the rest of the class the head 
master reports that " though ho failed in paper work on entrance, 
he has since made good ' 

(2) Three pupils who showed somewhat low mental ratios 
(between 83 and 90) were awarded scholarships on the ground of 
comparatively high marks in arithmetic and English One is 
reported to be ’ a steady worker " , and the work of the other two 
is described as ** fair " or " very fair " They have, however, obtained 
only low places in their forms , and two of them are much above 
the average age of their form A fourth boy, with an equally low 
mental ratio, whose examination marks did not justify a scholar- 
ship, is reported as " satisfactory " 

There are thus exceptions to the rule that only children with 
high mental ratios make satisfactory progress in a Secondary School, 
but these exceptions appear to be exceedingly rare 

The Director concludes that *' on a broad view tlie introduc- 
tion of a psj chological test, as a supplement to the examination m 
school subjects, has been of great value It has at least tempered 
the application of a particular method of determining admission to 
Secondary Schools with entirely satisfactory results ' 

(5) An Experiment tn the use of Group Tests of" Intelligence " in 16 
Elementary Schools tn the West Riding of Yorkshire {summarised 
from a memorandum sent by Mr T P Tomlinson, M Ed , 
MA , Head Master of Love Lane Council School, Pontefract 
Group tests of intelligence were applied to 1,600 children aged 
9 to 14, attending 16 schools in the West Riding of Yorkshire The 
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nrea thus sura eyed Included ten small villages a small nver port 
and nltim ami residential districts of a neighbouring city 

T 1 c scheme of tests used was one termed by Mr Tomlinson the 
West Riding “kale It cons sted of eight tests of familiar types -~ 
(i) Instructions (2) Analogies (3} \bsurdities (4) Mixed ‘Sentences 
(5) Classification (6) W ord meaning (7) Logical Selection and (8) 
Anthmcticalltcasoning Two parallel sets of similar tests were used 
The results of the experiment are briefly as follows — 

(t) It was found that all the tests could be administered satis 
factonl} with n minimum of explanation by the head teachers of 
the various schools The application of the tests took rather less 
than one hour , and the marking was practically mechanical. 

(*) Tlus Is one of the few experiments in srluch similar tests hate 
been twice applied so that some measure of the correspondence 
of the results is obtamal le The results of the second application 
agreed almost exactly with the results of the first the re liability 
coefficient being throughout approximately 95 

(3) Tor a few email age groups independent esti ma tes were 
obtained either from the teachers of the classes or by the application 
of the individual tests of the Binet Simon Scale The correspondence 
of these estimates with the group tests was again quite close the 
correlations ranging from 71 to 84 

(4) A point of special interest In the survey is the well marked 
difference found between children from areas of different types 
The results obtained from the rural schools are of peculiar interest 
In the rural schools the most noticeable feature is the greater range 
in the distribution of intelligence Further inquiry showed that 
the villages where a disproportionate amount of dull and backward 
duldren were found were for the most part villages near a port or 
city — villages that Is to say from which the brighter fa mil ies had 
already migrated Other villages however in a si mi lar situation 
showed a disproportionate number of bright and av erage children 
in such cases it was found that the less intelligent families bad 
moved to the larger industrial centres owing to the demand in 
the latter for unskilled labourers while on the other hand the 
village itself offered a desirable place of res deuce for better families 
such as skilled artisans and professional people 

(5) Mr Tomlinson points out that such tests m the hand of 
teachers working in relatively isolated schools afford serviceable 
aid in rapidly sorting out the dull the backward and deficient 
from the bright and super-nor mal. Without such standardised 
tests teachers in these remoter districts have little notion of the 
general level of the normal backward or super normal child He 
urges that such tests are needed more particularly for the brighter 
children The sub-normal are readily detected owing to their 
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backwardness m school progress, but the brighter children, may 
easily be overlooked 

(6) The following are typical instances of children whose intelli- 
gence and fitness for higher education have been wrongly rated by 
the ordinary examination 

(i) AB , a girl of nj, had a mental ratio of 147 (Bmet) and 
148 {West Riding Tests) Her head mistress described 
her as a brilliant girl Yet she had failed in the Junior 
Scholarship Examination She was subsequently trans- 
ferred to a Secondary School, and 15 now working there 
very successfully. 

(11) C D had a mental ratio of 125, but is a highly nervous child 
At the age of 6 he was able to read the daily newspaper 
with intelligence At 8 his cnticial ability was so far 
developed that he was able to suggest improvements m 
the designs exhibited in his " Meccano " book, and to 
embody these improvements in his constructions At 
11 he was doing very good work m Standard VI, both 
in arit hm etic and English Owing to his nervousness 
however, he failed hopelessly in arithmetic at the Junior 
Scholarship Examination 

(m) E F has gamed a Junior Scholarship, owing, probably, to 
special preparation , his low mental ratio should have 
eliminated him from the list of awards His most recent 
report shows that at the Secondary School he is bottom 
but five w the lowest form, and his want of success, 
even w subjects taught in the Elementary Schools, is 
almost as evident aa it 13 in the new subjects taught at 
the Secondary School 

(7) In a central school included in the survey, nearly 2 per cent 
of the children had mental ratios below 85 Owing probably to 
special preparation, these children had been selected for a central 
school on the basis of the ordinary examination in scholastic 
attainments Though at the time of the ex a m i nation by no means 
backward m school work, they are yet, as the testa show distinctly 
dull The head master's subsequent report on these children shows 
that they are unable to make normal progress in the central school 

(6) Results Obtained by the Vse of Individual and Group " Intelligence “ 
Tests at the Ben Jonson Council School, Harford Street, Stepney, 
London (summarised from information supplied by the Head 
Mistress of the Girls' Department, Miss G M Anderson) 

Hiss Anderson explained that this school was the largest provided 
Elementary School m London Eighty per cent of the pupils were 
the children of casual workers, and about 12 per cent- were of foreign 
parentage 
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For the purpose of classifying scholars on admission, individual 
tests were generally used—' lerman's revision of tlic JBmet Simon 
Scale The test was applied during first term to pupils admitted 
from the fnfuits’ department, and immediately on admission to 
those admitted direct from outside 

Group tests were also used such as Dr Dillard's "picture/ 
"absurdity" and " vocabulary’ " tests, but the individual tests 
were considered the best Of these individual tests, the " compre- 
hension " tests were the most reliable 

The school w an organised so as to allow three currents of pro- 
motion, vjr , the "super normal,” with a mental ratio of no, the 
" normal” with a mental ratio of 90 to no, and tl e " sub-normal " 
with a mental ratio below 90 Mental tents formed the sole basis 
of classification for the super normal grade No test was required 
m order to discover the sub-normal children 

Promotions in the school » ere determined as a result of examina- 
tions held twice a year. The examination was chiefly in acquired 
knowledge, but mental tests in the form of ” comprehension ” tots 
were always included The order of ment in the two tests was on 
the whole parallel, especially in the supernormal class The 
following table «ai pirn ai a typical result of an examination m 
the Upper Division of the ** Super normal ” class — 


Position on 

Intelligence 


Class 

Quotient 

Remarks 

Register 

1 

127 .. 

Gained a Junior County Scholarship 

2 

J 3 l 

Do 

3 

116 . 

Do 

4 

Il6 

Gained a Foundation Scholarship 

5 

120 

Gained a Junior County Scholarship 

6 

XI 7 

Gamed a Foundation Scholarship 

7 

1*5 

Do 

S 

no 

Transferred to normal ” class 

9 * 

130* 

To be transferred to a Central School 

10 

1 18 

Do 

II 

120 

Do 

12 

1 13 

Do 

*3 

122 

Gained a Junior County Scholarship 

14 

1x2 .. 

To be transferred to a Central School 


The tune taken to work the tests was regarded as indicative of 
intelligence, but the slow, sure, deliberate and accurate children 
were also discovered and one such child had proved to be bnlhant 


* This child was rather inaccurate in arithmetic. 
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(7} Rest ills Obtained by the Use of Group Tests of Intelligence at the 
Mile End Central School Myrdle Street London ( summarised 
from data supplied by Mr J G Tibbey Mji Head Master 
of the School and Chairman of the Research Committee of the 
London Head Teachers Association) 

Mr Tibbej had used psychological tests in two boys schools and 
one central mixed school sometimes to assist in organisation and 
sometimes to test it For this purpose he had mainly relied upon 
Opposites Analogies Arithmetical Senes and Absurdities and 
allowing foT errors in application had found such tests materially 
helpful Much depended upon care in the selection of tests and 
attention to procedure 

For the purpose of school grading at the present stage it was 
advisable to consider the results obtained by intelligence tests in 
conjunction with those of the examinations in attainments and the 
class record 

Time tests were generally valuable but needed to be applied 
with discretion They appeared to be undesirable for pupils below 
9 years 0! age where writing was involved 

He suggested that copies of intelligence tests of proved reliability 
should be made available to teachers bj local education authorities 

(8) Account of an Experiment in the Use of Individual Non linguistic 
Tests of Intelligence and Quasi vocational Tests at the Acton and 
Cl iswiek Junior Technical Sclool (summarised from xnforma 
t on supplied by the Head Master Mr Max Tagg B Sc ) 

During the past four j ears Mr Tagg has regularlj applied 
psychological tests to all the boys in his school The boys aic about 
150 in number and range m age between 13 and 16 > cars The tests 
used were designed to test partly general intelligence and partly 
special aptitude for engineering trades They consisted of individual 
tests of a non linguistic or so-called performance type e g 
tests of perception of form and of space of gauging curves diameters 
lengths of lines and sizes of angles of constructing geometrical 
figures and of practical reasoning 

After considerable experience of these tests he concluded that 
they afforded better estimates than the ordinary written exaxmna 
tion In a written examination boys of the type attending his 
school did not al rays do themselves justice and sometimes faded 
to reveal their special aptitude for technical work Often there 
was little or no correlation between the results of the written 
examination and the opinion which masters formed of individual 
boys during their attendance at the school Mr Tagg himself now 
bases his final judgment of his pupils on the combined result of 
wntted oral and practical examinations m all of which psycho 
logical tests play a prominent part 
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(9) An Experiment in the Use of Tests at Pate s Grammar School for 
Boys at Cheltenham (summarised from tnfonnatton supplied 
by the Head Master Mr It i? Dobson M A ) 

(1) Oral tests of intelligence — Mr R R Dobson earned out jo 
1922 an experiment in supplementing the ordinary annual e 'comma 
tion fqr free places by an oral examination with intelligence tests 
There were about 150 candidates for 26 places The tests used for 
this purpose were Dr Burts graded reasoning tests 

From Jus personal experience in using these tests he concluded 
that they were undoubtedly of great value as a check upon the scho 
larship examination and as a uselul subsidiary cn tenon for border 
line cases 

In the main the agreement between the psychological tests and 
the ordinary examination was so close that in many Elementary 
Schools the boys could have been selected by the results of the 
former alone Since however a child must have some degree of 
educational attainments it would clearly be undesirable to abolish 
the ordinary examination 

Where the results of the psychological tests differed from those 
of the ordinary examination he had inquired into the causes and 
found cases of two types — 

(а) The teaching in the Elementary Schools in a mixed area 
varied far more than was generally supposed some being very 
efficient and some inefficient Thus there could be little doubt 
that many children who did better m the psychological tests would 
have done equally well in the ordinary examination had they been 
as efficiently taught as the rest In certain country schools for 
example the bays were m natural intelligence quite as well endowed 
as the town children but owing to the difference in staffing often 
attained a far lower standard in the ordinary examination Mr 
Dobson had accepted some of these boys solely on the ground of 
their success m the intelligence tests and their subsequent 
progress showed that the selection had been fully justified 

(б) Where a boy from a good home or school had failed to do the 
work of the class to which owing to his more attractive bearing 
or his greater success in the scholarship examination he had been 
sent such tests had been of great service in indicating that his 
apparent merits were simply a superficial and transitory effect of 
fortunate conditions and in distinguishing in such instances lack 
of native ability from lack of industry and zeal 

(2) Written tests of intelligence — Mr Dobson has since carried 
out extensive experiments with written or group tests of intelligence 
The tests employed consisted of five separate tests constructed 
by Dr Burt practically identical with those used later by Mr 
Vaughan at Rugby School With the written tests of intelligence 
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he lias examined nearly 600 persons including boys and girls from 
Pates Grammar Schools at Cheltenham students in the training 
colleges and University nt Bristol and a small group of university 
lecturers and professors 

The written tests gave a correlation with attainments much 
closer than that gn en bv the individual tests the correlation being 
somewhat higher with the joungcr grammar school pupils tlian with 
the older university students Mr Dobson believed that the 
results of the oral and individual teds were the more reliable as 
indications of nativ c intelligence but the written tests which took 
far lcs3 time might for practical purposes be more serviceable 

The following is on extract from the tables submitted by Mr 
Dobson to show the agreement between the results of the tests 
and the pupils progress in the ordinary work at the school 


Intelligence 


Bo)r Ages 11-12 


Place in Class 


38 

39 

42 

43 


3 

33 
«9 
30 

35 

34 

36 

38 

39 
42 

40 

37 


Among the group aged 15 to 16 the three top boys m the test 
were all matriculated students doing well in an advanced course 
K L aged n who obtained 13” marks (50 marks above the average 
for his year and by far the highest obtained among boys of his own 
age) is known as an unusually bright boy working well with grammar 
school boys whose age is 14 SI A P aged 17 \iho ga ned the high 
mark oi 166 almost the highest in the whole school had obtained 
a State Scholarship at tl e age of 15 with distinction m mathematics 
in the H ghtr Schools Certificate and has since obtained an open 
mathematical scholarsh p at Clare College Cambridge 

"\1r Tio'uson Younii VcaX xn'wjni wtXVOagtruxe ns Veras 
appeared to increase regularly from the lo vest ages tested up to 
about the age of 16 fitter that age there seemed Uttle or no increase 
in intelligence as distinct from experience and attainment except 
among persons of exceptionally high ability the university lecturers 
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and professors for example obtained unusually high marks vv ell 
abo\c those obtained by fourth y ear students m training who had 
already obtained their degree with honours 

Mr Dobson stated that the boys admitted into the school in 
1922 graded by the oral reasoning tests are ah doing good work in 
the second year of the school course 

At the re-exammation of these boys at the end of one years 
interval all kept their places well There appeared to be a slight 
increase m intelligence quotient possibly due to scholastic training 
and environment 


{ 10 ) Memorandum on an Experiment tn the Use of Group Tests of 
Intelligence at Rugby School by the Head Master Mr IP IP 
l aughan M VO Mui 

On the last day of the Christmas Term 1923 a group test 
was set to the whole of Rugby School (600 boys) The test done 
was one constructed by Dr Burt for the National Institute of 
Industrial Psy chology and consisted of senes 33 of their group tests 
The series consisted of a printed booklet of five different tests— 
namely Opposites Analogies Mixed Sentences Completion and 
Reasoning— similar to those described in Appendix VII To make 
the marking as uniform and as mechanical as possible alternative 
answers were printed so that the candidate had nothing to write 
but simply to pick out and underline the correct reply Such a 
test necessarily affords no opportunity for constructiv e imagination 
or literary expression but was selected as being the type of test 
most suitable for testing a large group of boys differing widely in 
age and ability In a previous year a similar test had been employed 
on a smaller group of boys at Rugby School and the results were 
found to correlate with the masters independent estimates of 
intelligence to the high extent of 83 The work was done Form 
by Form under very strict conditions and I think the instructions 
were most loyally obeyed The scripts were sent to be corrected 
by a clerical assistant nominated by Dr Burt The results are 
interesting Trom the tables given it will be seen that the upper 
forms of the school did better than the lower forms the older boys 
better than the younger boys those who hold sch olar s h ips better 
than those who are normally considered backward in their work 
Of those who came out in the first 20 all except two were in the 
sixth form or the ad touting form The school position of one 
boy who was m the last four of those examined was about 
150th from the bottom by school work but he has gamed this place 
by very hard work He finds all his subjected tfScult except Creek 
Grammar in which he does very well 
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'* Train my knowledge of aU the boys in the school I conclude 
that the test is a aery good test o£ teachable ability This seems 
to me a better word than " intelligence * In a few, but very few, 
cases the boys were upset by the time limit 

’ The test, it u true, gave no reliable indication of a boy s power 
of literary expression, or of his imagination It did, however, give 
a better judgment than I had expected ol his industry As a rule 
a boy who docs not waste time in school or in preparation was 
more successful than the dawdler Tho results seem to disprove 
the contention that there is very little change in a boy s intelligence 
between 16 and :8 

** It may be worth while to add that amongst the members of the 
school who took the tests were a Scholar of Balhol a Scholar of 
Trinity College, Cambridge, and i Scholar of Kings College, 
Cambridge ” 


TABLE A 
Torus 

UrPER School. 

Maximum JLxrk = 200 

Classical Side Modem side 



Average Age 

Average 

Marks 


Average Age 

Average 

Marks 

Via 

17 yrs 

8 mo 

163 J 

VI 

17 yrs 8 mo 

160J 

VIB 

17 yrs 

II mo 

x 59l 

XX 

17 yrs 4 mo 

X 49S 

XX 

16 yrs 

4 mo 

15OJ 

VI 

17 yrs 1 mo 

*37J 

Va 

16 yrs 

2 mo 

14*1 

LVB 16 yrs 6 mo 

*45l 

LVa 

15 yrs 

6 rao 154} 

Ami) Class 17 yrs 

LVc 

5 mo 

16 yrs 5 mo 
*371 

*3Vs 


Middle School 

Upper Middles Lower Middles 

. f A 15 yrs 9 mo 140} f A 15 yrs 3 mo 114} 

\B x 6 yrs o mo 143I \B 14 yrs xx mo 120 j 

.,/A 15 yrs 8 mo I2S£ .. J A 14 yrs 8 mo 119J 

*\B 15 yr» 4 mo 131$ \ B 14 yrs 5 mo 121} 

. JA 15 yrs 1 mo 129} juJ a '4 y« 5 mo “41 

1 \B 14 yrs ii mo 132 J \B 14 yrs 6 mo 109 J 

Lower School 13 yrs 11 mo 103} 
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TABLE B 


Average marl, lor the whole scliool 134 J 

Average mirk gained by 20 oldest boys in the school . . 130} 

Average marl, gamed by the 30 youngest .. . , . 1X2J 

Average marl, gained by 40 scholars 139 

Average mark gamed by 40 liable to superannuation . J27 

Av crage mark trained by 20 best musicians . . . . . . 144 

Average mirk gained by 20 best scholars (clissicalj . 163 

Av crage mark gained by 20 best mathematicians . . . 163 
Average mark gamed by 20 best science boys . iGx 

Highest mark giincd by any boy 182 

Lowest mark gained by any boy 66 


APPENDIX III. 

Notts u\ the ^EcrETARt os the Use or Psychological 
Tests 01 various Tvi’Es is Foreign Coustrjfs 

Austria. 

(A) Tests of ln’elltgerce 

It is reported tliat in 19:9 admissions to "High Schools" 
(ic Universities and Technical and Commercial Colleges) were 
made largely on the basis of psychological tests 

An order of the Ministry of Education dated 13 th May. 1922. made 
it permissible for Local Education Authorities to use in Elementary 
and Higher LIcmcn tary Schools a form ofdescnption of each indmd ual 
pupil which was to serve as a guide in the selection of a higher type 
of school or a trade This "Schurcrbcschrcibung " vvas intended to 
give detailed information regarding the physical characteristics of 
the pupil, his progress in the various school studies and his mental 
and psychical characteristics It was to be filled in by the teacher 
and used expenmen tally dunng the school years 1922-23 and 

*923-24* 

(B) Vocational Guidance 

The Ministry of Social Administration at Vienna, established on 
1st January, 1918, undertakes to giv e v ocational guidance to children 
leaving school Important res cardies and expe rim e n ts in the use of 
vocational tests are conducted in the psychological laboratories 
attached to the Universities oi Vienna and Innsbruck 1 

* VoIhscTiuhung tor rst September, 1922 .Stock, xvu 

• Tonttgue L Onentaiicn frofissionelle Pans 1923 pp 136-137. 
International labour Review for iJay 1922, Vol V,p 713 
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Belgium 

( \) Tests of Intelligence 

Tests o* intelligence ire used experimentally in a lew elementary 
and secondary sclools They arc employed In Brussels by Dr 
Demoor as in adjunct to the examination of mentally defective 
children 1 * 

(B) I ccaticmal Guidance 

The Intcrcommunal Bureau for the vocational guidance and 
apprenticeship of the youths and girls of Greater Brussels was 
originally opened in July 191.4 on the initiative of the Society 
Beige dc F&lotcchiuc It w as re-opened after the war m December 
X919 It consists of 1 library a laboratory and threo branches 
medical psychological and technical each under a director The 
director of the tcdimeal branch is also general director of the bureau 
which is supported by the several communes of Greater Brussels 
cadi of which has agreed tb contribute for five yearn the income 
accruing from an annual rate of two centimes per inhabitant The 
different communes of Greater Brussels arc now establishing their 
own bureaux for educational guidance equipped with the services of 
medical psy chological and educational experts These work under 
the general supervision of the Intercoramunal Bureau the functions 
of v hich include the instruction of the communal bureaux in the 
principles of v ocational guidance the publication of tabular state- 
ments showing the various forms of ability required for different 
occupations and the examination of special cases at the request of 
any of the communal bureaux The general system of vocational 
guidance is based on an elaborate medical examination a full 
psychological investigation and a detailed report to a questionnaire 
from the teacher A systematic follow up is earned out in order 
to test the accuracy of the tests employ ed and to enable modifications 
to be introduced where necessary The Bureau is assisted by a 
Committee 1 

China 

The National Association for \ ocational Education at Shanghai 
was founded to establish proper relations between education and 
vocation The Association conducts research into educational and 
industrial questions and encourages ' ocational guidance with the 
aid of psy chological tests Several \ ocational Schools hav e recently 
been established m China 3 


1 rrom information supplied by Monsieur A G Chnstiaens cf J 
DemooretT JonVhecre Science del ed teal on Brussels Lamarbn 192* 

* B dlftin Tn cslrtcl de l Off ce Intercom mi nal etc Brussels lamarbn 
1923 cf also Journal of the National Inst t ite of Industrial Psychology 
Vot I p 31 and p "i 

* From information suppl ed by Dr G H Miles 
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CZLCnOaLOVAKlA 


(A) Tests of Intelligence 

The Binet Simon Scale was translated into Czech with shght 
modifications m 19x1 and has been extensively used in the Bohemian 
Pacdological Institute (Cesky Pedologicky iJstav) founded at Prague 
m 1910 The Institute is now organised in four Sections as follows — - 

(а) The Predometnc Section which takes elaborate medical 

measurements etc 

(б) The Educational Section 

(e) The Psy chological Section 

(d) The Pathological Section (for examining and treating 
children who are mentally or physically defective) 

The psychological tests m use in the Psy chological Section include 
a specially constructed set of ten tests of intelligence winch are 
applied every year to about 700 children of 11 years of age 

Similar Institutes have recently been established at Brno (Briinn) 
and Liberec (Reichenberg)* 

(B) J ocationaJ Guidance 

Centres for vocational guidance were established from ig-'o at 
Prague Brno (Bruno) and five other towns 

It is reported that in 1920 over 1 000 children were examined 
in these centres partly by means of psychological tests 

The headquarters are at Prague and the work comprises research 
into mental and physical capacities and abilities and provides for 
examination of the capacities required for various branches of 
industry and for the army The Prague Office is divided into a 
Vocational Section and a Students Section Two thousand and 
seventy-eight young persons were tested in 1923* 

The Institute for Applied Psychology at Prague organised in ig2r 
as a department of the Masaryh Academy of Labour is conducting 
researches in regard to vocational tests and the requirements of 
various industries* 

Denmark 


Vocational Guidance 


In connection with the Municipal Labour Exchange in 
Copenhagen a Laboratory for Vocational Testing is being organised 
for boys and girls The expenses are met by the municipalities of 
Copenhagen and Fnederiksberg aided by a State Grant The 
Laboratory will be opened on June 1st 1924 


» Article by Dr Kynl Steislcal in Zeit fur pliagogischa Psychologit 
23 Jahrgang Heft 11 12 November December 19 22 PP 453 43 s 

* From information suppl ed by Dr Mauer 

* From information suppbed by Prof Forster Accounts of tie work 
of th s Institute are published in Nova Prace the organ of the Academy of 
Labour Cl also Ceska Ttchniha for June 1921 
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The Dimsh Chamber of Manufacturers and the Employers 
Federation are considering the question of establishing a Laboratory 
for a ocational testing in association with the Technical College at 
Copenhagen* 

Finland 

A psychological laboratory for vocational guidance has been 
established at Helsingfors primarily for the selection of apprentices 
for the State railways The work is maintained by the Department 
of Professional Teaching for State Railways 1 
France 

(A) Tests of Intelligence 

Though Binct and Simon were Frenchmen their celebrated Scale 
does not appear to be scry extensively applied in France outside of 
Tans and some of the larger towns where it is chiefly used for 
segregating defectiv e children for special treatment 3 
(B) I ocaitonal Tests 

At Bordeaux there is a private organisation the Chambre dcs 
Matters which carries out psj chological work in vocational guidance* 

At Mantes 1 Office Regional de la mam d oeuvre gives vocational 
guidance and assists in the placing of apprentices It is supported 
by grants from the Ministry of Labour the City of Nantes the local 
Chamber of Commerce and the Technical Educational Authorities 
The Office state in a recent report that the mam conclusions amved at 
as a result of their application of psychological tests for purposes of 
vocational guidance are as follows — 

(а) That vocational guidance is essentially a work, of education 

which in order to produce its full results ought to be 
appbed to the pupil many years before he leav es school 

(б) That school records are essential and should be developed 

along definitely psychological lines 
(c) That success in vocational guidance depends on the due 
co-ordination of the efforts of teachers psychologists 
doctors and employers 

* From information snpt lied by Sir Kai Mygind 

* From information supplied by Dr G H Miles 

»Cf L AnnCe psyehologique passim 

It is worth noting that a proposal was made in an Education Bill 
presented (by a private member) to the Chamber of Deputies in autumn 
1920 that the Brnct tests should be employed m conjunction with the 
ordinary school examinations and the school records ( Livrels Scolatres ) 
in selecting Elementary School children of 1* for further education 
whether Secondary or Technical The Bill was not passed Cf Ls Temps 
of 20th October 1920 p 1 

* J Fontigne L Orunlalton projesstonelle p 144 cf also La Toss dts 
miturs Pans 1922 byF Mauvezm the Director of the Bordeaux Chambre 
des metiers 
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(if) That the whole movement for vocational guidance slion’d be 
centralised and nclranngho sc for 1 "form nticn a ta Wish'd* 
Similar organisations exist at Lyons Marseilles an l Roabatx 
At IHris the Institut Lanne’ongue conducts inter aha researches 
bearing on the problems of vocational psycho! m*y 

At Strasbourg there is a special Bureau for aocatioml guidance 
for Alsace and Lorraine under the direction of Fro'cssor J FooWgne* 
The idea of using ps) chotogial tats as an all to \ocationa! 
guidance appears to b«* gaming ground In France Professor J 
Font£gne adxocata the use of such tests In the vinous Offices 
rfgionales d'onentaUon professionti'-Ue which are now being 
organised throughout France with the crcoungrtnent of the 
Technical Department of the Ministry of Public Instruction* 

CrwuM 

(A) Ttsts cf Intelligence and Standardised Scholastic Tests 
Tats of intelligence and standardise scholastic tats are exten 
sively used in various towns eg Berlin Charlottenburg Hamburg, 
Altona Gottingen*, Hanoi er*. Breslau Guben Id Brandenburg*, 
Freiburg In Brcisgau Frfurt Dresden and Schnecberg in Saxons’, 
in connection with the selection of children from elementary schools 
for admission to secondary, quasi-secondar> and technical schools 
In Hamburg for example oier t ooo cluldren of ten >cars of age 
hate been examined every year in the spring since 1918 by means 
of intelligence tats with a anew to transfer to certain higher classes 
and schools* At Altona the t*sts haxe b~en us-d to assist in the 
classification of children ot about seven a ears of age in elementary 
schools* In Berlin performance and other tats haxe been cm 

* From information supplied by Dr G II Miles 

* Fonttgne op at p 6 The scheme of the psychological examination 

in use at this Bureau fa printed (a FonWgne op Cit. pp 335-236 

* rontigne op at, pp 38-75 cf also H Gaulti-r s article on toca 
tional Guidance in International Colour F.evtetr \oI \ No 5 (3faj I9 22 ) 

P 7H 

* It Piter cad \V Stem die A title se befaktfer I olksschtuer in It amiurg 
Leipzig A. Barth, 1932 passim 

* Cf article by Dr \\ Ilische dJC Auslese der Begabtcn m Hanoi er in 
Praktische Psychologit lot February 1921 pp 129-147 

•Cf article by G Hirsch in Peak ischt Psychotog te for June 192-* 
pp aCS-’ 78 

•Article by A SchwSng Zwei Begabungs prflfungen in Zei. fir 
PSdogcgische Psychology pp 430-441 

‘*~1 Toriffgne 'i.Ztrieiiidtioit projessionli e p yjv 'hm "ry's 
Peter und Stein, op cit. pp 157 161 and fissim cf also Bn-tsh 
Journal ej Psychology \ ol XI Part 2 for Januar) 1921 pp 352 ■•53 

• W Stem, Dai psychotegische Laboralonum der Hamiurgischtn 
UmcerntlS Quelle end Meyer Leipzig *922 pp 33-34 




PS\ CHOLOGICAL TESTS OF EDUCABLC CAPACITY 169 

ployed to select pupils of 13 to 19 years of age with special gifts 
for artistic design 1 

At Berlin Dr Curt Piorkowski Director of the Orga Institute 
acting at the special request of the Civic Educational authorities has 
for some years past applied psychological tests to the candidates for 
entrance to the two Secondary Schools for exceptionally gifted boys 
(Begabtenschulen) established m 1917 by the City of Berlin There 
is very keen competition for entrance to these schools Dr 
Piorkowski in association with Professor Mocde, tho Director of the 
Psychotcdimcal Laboratory at Charlottenburg applied certain tests 
to all candidates with a view to selecting the most suitable The 
fundamental requirements expected of all candidates were adequate 
power of concentration good memory for logical construction 
ability to give clear and unambiguous decisions regarding given 
situations and creative imagination The psy chological tests 
employed were specially designed to discover the existence of these 
four capacities and were expressly devised with the object of deter 
mining natural abilities not knowledge acquired at school It is 
stated that the candidates selected by this method have already 
displayed undoubted signs of high promise Nevertheless it is 
evident that definite inferences cannot bo drawn until the lapse 
(say) of ten years wh*n a review of tho progress made by these 
boys will be possible* 

Similar tests liavc been applied to candidates for the Berlin 
Bcgabtenschulen for girls 

Intelligence tests have also been used experimentally m the 
examination for admission to a Training College for \\ omen Teachers 
at Hamburg* 

(B) I ocJtional Guidance 

Bncf accounts of some typical Institutes and other organisations 
for research on psy chological tests with special reference to vocational 
guidance 

(1) The Psychological laboratories attached to several of the 
Universities c g Hamburg* are conducting important experiments 

* Danncnburg s article on Auslcse and Bern Lbc ratling der kfinstlensch 
Bcgabten in Prahtische Psychologte No 5 {1920) pp 150-159 

* Mocde riorkovrekl and Wolff die Berliner Begablensch den Beyer 
Langensalza 19T9 Ztvet Jakre Berliner Begablensch den Erfahrungen 
three Sch Ilex er Hirzel Leipzig 19 o Cf also art dc bj Dr Piorkowski 
in Journal of Notional Instil tie of Indislnal Psychology Vol I No 3 
{1922) pp 99 loll and article by Margaret Steppat m Jo imal oj Expert 
mental Pedagogy Vol 6 Nr 3 (19-M) 

‘Article by A PcnKert fiber die Vnwendun" von Tests bei Anfnah 
mcprfifnngen in cm Himb imcrLel rcrmnensemi mrpublisl cd in Ila 1 b irger 
Arbeden t ir Begaburgsforsch ingen Nr 11 Le pzig 1919 

S~e VV Stem Das psychologncht Labor atari im der Mamburgischen 
Universiidt Leipzig '1922 pp 25 foil 
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in the construction and application of vocational tests and tests of 
intelligence 

(ii) The Psychological Laboratory of (he Vocational Institute at the 
Technical College Stuttgart The Psychological laboratory attached 
to the Vocational Institute at the Technical College at Stuttgart auns 
at testing children and adults for occupational fitness It also tests 
candidates seeking admission to the Technical Colleges It is associ 
ated with the Psy chological laboratory attached t° the local Technical 
College and is maintained by the State of \\ urterr'berg and the City of 
Stuttgart 1 

(m) The Psychotechnxcal Institute at Charlot*entnirg The Psycho- 
tecluucal Institute attached to the Charlottenburg Technical 
College collaborates with a number of great mdv^tnal undertakings 
such as the Os ram helping them to select and classify their pupils 
and operators 

The fullest use is made of information such 33 school records 
medical data and so forth Inquiries are also xnade regarding the 
candidates interests and leisure occupations £'eiy endeavour is 
made to secure the cooperation of each applicant in the work of 
determining his suitability for a future career 

Group tests consisting of modifications of wch known intelli 
gence tests memory for number form and sO forth are applied 
together with tests designed to indicate technical ability For exam 
pie the pupil is shown a drawing and a simple arrangement m levers 
and his ability to foretell what would happen on moving one of the 
levers is determined His mechanical ability is ganged by means of 
specially designed apparatus which has been standardised and 
patented Steadiness of hand is measured bv various tests for 
example his ability to pass a thin rod through hole* without touching 
the sides As the result of the application of a number of such tests 
a considerable amount of information regarding a pupil s abilities can 
be obtained from which a usefol forecast of b*s suitability for 
engineering work can be prepared 

The candidate s subsequent career is closely followed and any 
discrepancies between the results obtained in the psychological 
laboratory and his actual achievements in school and workshop are 
most exhaustix ely examined the information tin> s obtained being 
used to correct future placings or being made a subject of further 
research It is stated that this procedure has the full support and 
sympathy of the local Trade Unions which realise that it is to th«r 
advantage to have within their organisation only ro 611 who are really 


From information supplied by Dr G H. Miles 
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capable A contribution tow ards the support of the Institute 13 voted 
annually by the Unions and the satisfactory passing of these tests has 
been made a condition of apprenticeship 

Similar psj diotcchmcal laboratories lia\e been established at 
Leipzig Munich V rankfort on the Mam and other large cities 1 

(iv) The Orga Institute at Berlin The work of tins Institute 
recently established in Berlin includes vocational guidance and 
selection 

The Institute possesses a laboratory w ell equipped with apparatus 
for vocational testing* 

(\) The Berlin Institute for Applied Psychology This Institute 
founded in 1906 was amalgamated m 1918 with the Institute of 
Industrial Psychology founded in 1916 and is now under the 
direction of Dr Otto Lipmann 

It serves as a central clearing house for information regarding 
the different applications of psychology and possesses a laboratory 
for research work on psychological tests* It publishes a period cal 
Zeitschnft fur avgeuandte Psychologic 

(\i) The Insht tie of Practical Psychology at Halle This Institute 
began by giving v ocational guidance to disabled soldiers but now also 
gives such guidance to normal and abnormal children Special stress 
is laid on continued psychological observation of children during their 
school course* 

(vu) Berufsamt der Sladl Berlin ( Vocational Bureau of the City 
of Berlin) In addition to a Statistical Department and an Employ 
ment Exchange the Bureau has a Psychological and Medical Depart 
meat where information concerning each candidate s physical and 
mental capacities is collected psychotechnical tests are applied and 
medical examinations are earned out 

The Bureau issues leaflets briefly desenbing occupational condi 
tions and appeals to children and their parents to ask advice when 
making a choice of vocation in life It emphasises the need for apply 
mg for work and for improving educational attainments A choice of 
vocation should be made according to the child s liking for the work 
and according to health physical development and special aptitudes 
The Bureau also suggest that its officials should discuss the matter 


rndl 0} the National Institute 0} Industrial Psychology Vol t 
p 16 and pp 190 192 

1 Journal of the National Institute of Industrial Psycl ology Vol I 
p no 

* From information supplied by Dr Otto Lipmann 
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with parents taking into account school records and other information 
about each mdivitl ual child The Ps> etiological Section of the Bureau 
conducts its work as folloi s — 

The applicant has generally decided on the type of work he 
desires and the aim of the Bureau is to ascertain the nature of his 
choice Tor this purpose his parents are interviewed the opinions of 
Ins teachers are ob tamed and the records of work at school and any 
outside work accomplished by him are considered The Bureau state 
that a critical examination of school records showed that 30 per cent 
were of very little use and 10 per cent quite useless This discovery 
led to tl e formation of a scheme for keeping definite observation 
records of each candidate which wero proving to be of real value 

The physical history of each candidate is ascertained from the 
reports of the School Medical Officer 

Psychological tests of different types are then applied to the 
candidate on two days consisting of — 

(а) Group intelligence tests to ascertain the level of mtelh 

gence together with tests devised to discover occupational 
wish 

(б) These tests are followed up by ind vidual intelligence 

tests 

The psychological profile (psychograin) of each applicant is 
obtained from the data yielded by the group tests and individual tests 
The experts who have tested the candidates then discuss the results 
obtained from (a) the psychological profile and (b) their own 
observation records The results are set out on a standard chart 
which is forwarded to the \ocational Guidance Department for 
final use It is stated that many large firms are interested m the 
work of the Bureau and afford opportunities for following up the 
results 1 

There are similar municipal organisations at Bonn Dresden 
Leipzig and other towns 

(vui) Several great industrial concerns e g the Krupp Company 
at Essen and the AX G have psychotechmcal departments attached 
to their works m which vocational tests are applied to the operatives 
In the same way the Imperial Railways Administration and the Berlin 
Tramways apply psj chological tests to their emplojees* Similar 
tests are applied to apprentices in the printing trade at Munich* 


1 From information soppl ed by Dr G H fifties 

• Prakt zehe Psychology Jahrgang I pp 309 foil and Ze t fur 
angcwantLe Psycholog e Band 18 pp 107 foil 

•A lluth Dtg Mu chener E gntmgsprufung fur Duchdrucker Leipzig 
1932 
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HOLLAND 

(A) Tests of Intelligence and Standardised Scholastic Tests 

Tests of intelligence are applied to pupils entering the Amsterdam 
Lyceum and several other large Secondary Schools m Holland Ex 
penments m the use of tests are earned out by Dr Brugmans at 
the Dr D Bos Foundation of the Pedagogical Institute at 
Groningen 1 


(B) Vocational Guidance 

The Municipal Bureau for choice of vocations at Amsterdam, 
founded in igzo, applies intelligence tests to some of the y ouths 
and girls seeking \ ocational guidance 

The Psycliotechnical laboratory at Amsterdam, opened in 1921, 
is a municipal institution connected with the department of Public 
Health Among its functions is the giving of \ ocational guidance to 
boys and girls who are about to leave school, and to young persons 
seeking employment It also conducts psychological researches 
bearing on school life and vocational guidance* Vocational and 
Intelligence tests arc also used in several denominational bureaux 
for vocational guidance, eg, the Central Catholic Bureau at 
Utrecht 


Italy 

(A) Tests of Intelligence 

Test3 of Intelligence are at present only used in some psycho 
logical laboratories and psychiatrical clinics e g by Professor Ugo 
Pizzoli in the Inshtnto di Crevalcore near Modena and by Professor 
de Sanctis in the laboratory of experimental psychology attached to 
the Royal University of Rome 

The tests are also applied to defective children in several special 
schools and institutions for such children at Rome under the direction 
of Professor de Sanctis 3 


•From anbrnraiRfir sfoppftwf tsy Zttr Bbifioist o( Amsterdam and 
Professor Brugmans of Groningen 

' From information supplied by Dr van Wayenburg and Miss 
Kalshoven of Amsterdam. 

* From information supplied by Professor de Sanctis 
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(FJ) I ecaiscnal Guidance 

Vocation'll teats nro it present being used experimentally by 
Prof do Sanctis at Rome bj I’rof Ugo Pi r roll jn the Institute d» 
Crc\ alcorc and bj Professors Gemelli and Corben at Milan 1 

The Societi Um-tnitaria of Milan has a psj chotechnlcal laboratory 
in connection with its Labour Clinic at which investigations m the use 
of vocational tests are earned out* 

Researches in the use of vocational tests are also being conducted 
in the jisj cl otcchmca! laboratory Tr Mcmfogho attached to the 
technical scl ool I ertno Comi at Modena* 


Japan 

Tlie Department of Industrial Fsjclologj established at Tokio 
tn 19*1 conducts psj chological research and Investigates problems 
of vocational selection 

Tlie Institute of Applied FSychologj attached to the University 
of Tokio is constructing a senes of tests for v ocational aptitude* 


Luxesi burg 

The Accnes I?6umcs dc Burdach Eich Dudelange \ JLB EJ> 
in Luxemburg maintain a ps> cl o-physiologicallaboratoi} in connect 
ion with the InsUtut Emile Metz which is a Technical School for 
apprentices in the works Ps> chological and physiological tests are 
applied to all apprentices both on entry and at penods dunng the 
course Careful records are kept of the results obtained by the 
tests 5 


Norway 

A vocational organisation has been established at Christiana 
tlie main work of which at present is the standardisation of tests 
that are to be used later for vocational guidance and for testing 


* From information suppl ed by Professor de Sanctis 

* R vis a della Psteologia Anno NI\ (19*3) p 5 

* Rut st a della Pstcdogta Anno XIX (19*3) PP 9?~99 

‘ Jo mol of National Institute of Industrial Psychology Nol I p 

(for July 1922) Fontfcgne op cit pp 140-14* 

International Labour Review Vpl V p 7*5 (® or 1923) 

* Cf ARB EJD Oeuvres Soctales Lnxcmbocr^ Impronen* de la 
Cour 1933 pp 59-61 
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officers for subordinate positions in the Navy and Array The funds 
are provided 1 > the State Umv ersity and from private sources and 
the naval and military work is paid for by the Ministry of Defence 1 


Spain 

(A) Tests of Intelligence 

Tests of intelligence are at present scarcely used at all in schools 
though some attention is now being de\ oted to them in the Instituto- 
Escuela de Segunda Enseflanza at Madrid* 


(B) Vocational Guidance 

The It siittit D Onentacto Professional Calls San Honorato 
Barcelona This Institute which was founded in 1920 recedes an 
annual grant of 20 000 pesetas from the City of Barcelona and a like 
grant of 20 000 pesetas from the Principality of Catalonia equivalent 
to about £1 400 a year The Director is assisted by a council of 
fourteen persons including a chemist an engineer a schoolmaster 
and a schoolmistress which meets weekly to review the work 1 earned 
out in the Institute The Institute which is only open in the evenings 
is divided into four departments — 

(1) The Medico- Anthropometnc Department 

(2) The Psychometric Department 

(3) The Statistical Department 

{4) The Information Department 

The expert heads of the two first named departments are assisted 
by two young doctors Children seeking vocational guidance are 
firstsubjectedintheAIedico-Anthropometncdepartment to a thorough 
medical examination including any details about the medical history 
of the family and so forth In the Psychometric department teste 
are applied to measure the intelligence judgment reasoning powers 
emotional reaction reaction times attention memory imagery and 
so forth of each applicant who is also required to reply on a form to 
printed questions regarding his various interests ideals desires 
feelings social environment etc 

Teachers at the public elementary schools advise children of 
school leaving age to visit the Institute The teachers are provided 
with forms on which they transmit to the Institute the names of each 


1 From information supplied by Dr Martin L Reymont ot Christiania 
* From information supplied by Sefior Jos 4 Castillejo of Madrid 
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aj plieant with a brief sommir) of his school career and his mental and 
moral attainments Attendance it the Institute w optional for school 
children but tl eir names cannot be placed o i the books of certain 
labour burciux until they bate received advice from the Institute 
^ ouths and girls attending tl e Teclmlcal College at Barcelona are 
required to undergo examination at tl e Institute if they are not 
making satisfactory progress in their studies The Department of 
information records (a) a musn& of the results obtaired by the 
application of tl c laboratory tests to each applicant Ins personal 
and fimilv history and the advice tendered to him , (t) the economic 
and social conditions of about 50 occupations and the special physical 
and mental requirements of each (e) the names and addresses of the 
vinous unions and federations of employers and employees together 
with the occupations Included in each 1 


Sweden 

There is a Psj chologica! Laboratory at Gothenburg which is 
engaged m collecting psjxl ological tests and other matenal for the 
formation of a \ ocational Bureau Its income is denved from private 
sources with occasional grants from the Fducational Authorities 
for printing and so forth* 


SW1TZEKLAVD 

(A) Tests of JnUll genet 

Tests of Intelligence are used in a few elementary and secondary 
schools For some time past the Institut J J Rousseau at Geneva, 
the Pcstalozzianum at Berne and the lithological Institute at 
the University of Zfinch have been conducting experiments in the 
application of testa of intelligence to school children 

(B) ( ocational Guidance 

For several years past the Tec hn ic a l Schools at Lausanne 
Chaux-dc-Tonds and Geneva have been using tests of motor ability 
and mechanical aptitude as a part of their entrance examinations* 


* From information upphed by Dr C S Myers See also Ana.s de 
Institut d’Onentacio Projessxonat Barcelona. 19 0-1023 fassim and 

Journal of \ at tonal Institute of Industrial Psytkoogf »ol b PP 3 * 3 

* From information supplied by Professor G A. Jaederholm 
Gothenburg 

* Tram information supplied bj Dr E ClapaxWe and others Cl 
Fontfrgne op eit p 134 
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Getma Institut J J Rousseau Cabinet D Orientation Profes 
sio> elle Tlie work chiefly consists of inquiries m regard to occupa 
tions under tlie following heads — 

(1) The study of psjchological tests and other means of 

guidance and selection 

(2) The selection of candidates for Technical and Trade 

Schools 

(3) The training of psychologists for worl in vocational 

guidance and for ps} chotcchnical consultation 

The Office winch was established m October 1922 is maintained 
by grants from the Institut J J Rousseau subscriptions donations 
and consultation fees 

The practical work in the Laboratory consists of the construction 
and development of tests the study of problems such as educational 
ability movements and the analysis of the physical and mental 
characteristics of v arious occupations The giving of assistance in the 
practical work of vocational guidance leads up to direct collaboration 
with employment agencies* 

Zurich Psycholecht tsches Institut This Institute works indepen 
dent!} but receives support from the educational authorities of the 
Canton of Zlmch and is also closely connected with the University 
and with the chief local industrial concerns Its income chiefly 
consists of fees for services rendered The vocational work has a two- 
fold aspect (a) enquiries are made regarding the requirements of 
the principal occupations of the district This work has already been 
earned out b> the various local authorities but the Institute has 
endeavoured to make a more thorough investigation from the 
psychological standpoint (6) the Institute also examines young 
persons who desire to enter the various local occupations and gives 
a report to each candidate From the information obtained by these 
examinations and from their knowledge of the state of the neigh 
bounng industries and occupations and their records of the require 
ments of each several occupation the staff of the Institute are m a 
position to give advice as to what occupation a child should take up 
The Institute also undertakes a systematic examination of the higher 
classes of the local Elementary Schools with the double aim of select 
mg promising pupils for promotion or for further education and for 
giving vocational guidance to those who will later be leaving School* 

1 From, information supplied by Dr G H Miles cf also Fontfegne 
op cit pp 61-63 and pp 132 134 

International Labour Revtew Vol V p 714 L Education en Suisse 
Geneva 1914 pp 104 103 

* Trom information supplied by Dr G H Miles 
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Tiir UMTro Staies or America 
(A) Tests of InttUigenee and SlinJarJised SchoUitu Tests 


Tlic use of the tmts lias not jet l*en undo official by the Educa 
tion Authorities of any one State, but those of man} States have 
taken much interest in them and are developing their own tests and 
comparing the results with one another I or example. Wisconsin 
Ins a " supers bor of educational measurements,” Maryland has been 
giving tests in the run] districts and providing demonstrations for 
the use of specialists . Michigan uses the tests in rural schools for the 
purpose of sdcctmg children for spoon! class*** The Interest fn the 
tests originated !n the higher educational institutions such as Uni- 
versities and Norms! Schools and lias spread downwards to the 
ordinary schools until In almost every State some form of the tests is 
now 1 icing employed In one State, for example, rudimentary tests 
liavo been in use for t*n years, and have resulted in appreciable 
improv ement In the children s work Hi* National Research Council 
consisting of the most distinguished psy chological specialists in 
America, and estal hshed bv voluntary eflort as the outcome of the 
activities of the several States lias constructed and standardised a 
set of tests known as the National Intelligence Tests Another 
organisation due to private initiative is the l’sj diological Corpora- 
tion founded early m *922 which includes among its Directors most 
of the leading pay chologists in the United States 1 One of its 
objects is to render expert services involving the application of 
psychology to educational problems and by research to improve and 
standardise tests to aid in the problem of selection for general 
intelligence and for special aptitudes 

In a memorand u m sen t to the Consultative Com raittce by members 
o! the Department of Psychology at Teachers College, Columbia 
University it is stated that * intelligence” tests* are used for the 
following purposes — 

(1) In Special Classes for D acini ard or Mentally Dull Pupils 
In many school systems w here such classes have been organised 
selection for them is based entirely on a mental examination which is 
usually' of the kind such as may be obtained by the use of the Binet 
Scale or some similar intensiv e method of examination The tendency 
now in segregating children for such classes is to use group tests or 
other objective means of measurement rather th a n the judgment of 
the teacher, though the latter is never wholly neglected 


1 Journal of the National Institute of Industrial Psychology \ol I 
ho 2, p 76 

* Cf The Twenty first Yearbook of the National Society for the Study of 
Education Intelligence Teels and the 1 r use passim Public School Pu Wishing 
Co Bloomington Illinois 
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(2) In Special Classes for Exceptionally Brtghl Ginldten In school 
systems where such classes ha\e been organised up to the present, 
" intelligence ” tests of some kind have generally been employed m 
the selection of children, and the use of such tests is stated to 
stimulate greatly the interest of teachers in the exceptionally gifted 
children 

(3) In the General Classification of School Children " Intelligence ** 
tests, especially group tests, are being more and more used to classify 
the ordinary children m schools so that pupils of like mental gifts 
may be brought together in one class In many' cases where there 
nre several sections of the same class the division into sections is 
based on the results of ' intelligence " tests, as it has been found 
that a short and scientifically not very accurate test often serves 
for a rough classification of pupils into two or more groups Where 
this has been done, the teachers report favourably 

(4) Zn Psychological Clinics Climes for the more intensive 
study of individual cases have been established in connection with 
Universities, hospitals penal and charitable institutions and also 
in some public school systems These clinics make extensive use of 
all lands of psy chological and standardised educational tests m then- 
study of individual cases and those attached to the Universities 
tram students in the use of such tests 

(5) In Bureaux of Educational Research These Bureaux, developed 
in connection with various city school systems and with some State 
Departments of Education make wide use of ' intelligence " and 
standardised scholastic tests and supervise the application of sach 
tests in the school system Many of them cany on a certain amount 
of testing in schools as part of their regular routine work 

{6) 7 u Uniiersities and Colleges Many institutions of academic 
rank use " intelligence " tests in addition to the usual entrance 
examinations The results obtained by the application of intelligence 
tests to entrants at Columbia University are reported to have been 
particularly satisfactory 1 Even Universities which do not apply 
tests as an entrance requirement nevertheless find the results of such 
tests valuable to assist them in the guidance of the students during 
their College career 

(7} In the Army More than 1,000,000 soldiers were tested by 
psychologists during the Great War and the results obtained have 
stimulated research and led to a better understanding of group tests 
and their possibilities 

The tabular statement on the following pages, kindly prepared 
for the Committee by Dr Mary Whitley gives some idea of the 
extent to which intelligence tests are being used in municipal 
systems of Education throughout the country 

1 See Prof E L Thorndike s articles ui Journal of Educational Research 
for May, 1920 and September 1921 



Proportion of schools Is grading and promotion In whit part of school Who administers the 
using tests determined by tests ? are they applied ? When ? tests ? 


APPENDICES TO REPORT ON’ 





PSYCHOLOGIC \L TESTS OT EDUCABLE CAPXCITY 






APPENDICES TO REPORT ON 


(B) Vocational Guidance. 


The Bureau of Vocational Guidance at Harvard University, founded 
m 1917, is probably typical of a large class of academic institutes for 
\ ocational guidance and vocational selection The Bureau gives 
information to many teachers and others who write for information 
about v ocational guidance, and is frequently consulted by individuals 
requiring vocational advice Similar instruction m Research on 
Vocational Psychology is earned on m most of the Universities and 
other institutions of academic rani, in the United States, e.g . 
Columbia Urni ersity. New Yorl, Bryn Mawr, Chicago, Michigan, 
Yale, the Carnegie Institute of Technology at Pittsburgh 1 

The American Vocational Guidance Association has adopted a 
number of principles for vocational guidance, from which we quote 
the following passage — - 

" For all duldren before the school leaving age there should 
be provided a wide vanety of try-out experiences in academic 
and Esthetic work gardening simple processes with tools and 
machines, elementary co mm ercial experiences and co-operative 
pupil activities Such try-out experiences are for the purpose of 
teaching efficiency in every -day tasks broadening the social 
and occupational outlook of the children, and discovering to 
them and the teachers their interests and abilities 

"Tests of general intelligence should be used with the 
greatest care No important decision should be made on the basis 
of a group test alone , special classifications and assignment of 
special cumculums should be made only after an individual 
examination by a carefully trained and experienced psj chologtst 
Whenever time and facilities permit, occupational tests should 
also be used 

' Cumulative records should be kept for individuals These 
should include academic records, social conditions, physical and 
mental records and the results of counselling 

' School systems should undertake follow up work and 
employment supervision to extend throughout the time of 
minority of the child and to be exercised in co-operation with the 
above-mentioned agencies " 

Organisations for v ocational guidance exist in most of the large 
cities in the United States and exhibit all stages of development 

The Director General of the United States Department of Labour 


recesify wravte — 

There is no uniform and complete system of vocational 
guidance under federal direction in the United States The 
movement known as vocational guidance' has developed 


1 Journal of the h’aUonal InstLule of Industrial Psychology. Vo! 
, t p aS andVol I No < p *53 Fontfrgne op eit pp 
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locally and sporadically throughout tiio country. However, 
through the Juwor Division of the United States Lmployment 
Sen ice certain centralised and system w ork is being done which 
encourages its development and tends to standardise methods 
"The Junior Di\ mon. m question conducts experiments in 
the field of vocational guidance and in the placing of children 
and young persons, and aims at formulating general policy and 
collecting information in order to sera c in a national clearing 
house for information Grants are made for work undertaken 
locally '* 

A good example of municipal organisations for vocational 
guidanco is the Bureau of Research and Guidance of the public schools 
at Oakland. California, which provides a vocational adviser m every 
large elementary school and in every high school of the district 
It includes the departments of research, vocational guidance, 
placement, industrial welfare and mental testing 

So too. the Pittsburgh public schools hav can extensive Vocational 
Guidance and Placement Department which co-operates with the 
municipal Junior Placement Office Another typical organisation of 
the sort is ‘ Vocational Guidance for Juniors Incorporated," New 
York 

The Children's Bureau established at Waslungton in 1912 makes 
a special study of methods including tests for the guidance and 
placing of boys and girls and has undertaken a survey of existing 
methods in some 15 typical cities 


APPENDIX IV. 

Note by Dr Cyril Burt os Standardisation and Norms. 

The work of “standardisation” as applied to psychological 
tests has two subdivisions (7) standardisation of method (2) stand 
ardisation of results 

(1) Standardisation of method It is a fundamental principle of 
scientific testing that for purposes of exact comparison the method 
employ ed must be the same for all examinees for all examiners and 
for ah different occasions This requires not only that the material 
(sums, problems, sentences apparatus pictures) should be essentially 
the same in all eases, but that the questions should always be phrased 
m the same terms Teachers unfamiliar with the technique of 
psychological testing sometimes modify their questions freely when 
they repeat them, in the hope of rendering them more intelligible to 
the child an essential feature of psyxhological method is that the 
formula; are practically* invariable Indeed Binet expressly states 
that the novelty of his scale consists not in the nature of the 
questions but in the fact that they are always set in t he same way 1 

1 Umet & bimoo — •Article on Lc jDcveloppemcnt de 1 Intelligence * in 
L'Annlt Psychotogifue (190S) p 60 

US 


(1S720) 
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Here, however, one reservation must be made The similarity 
of conditions required must be not objective, but subjective In 
dealing with children of different temperaments the examiner’s 
attitude must be correspondingly modified or adapted so that the 
conditions nmy really, so far as possible, be the same for all If the 
same test is repeated time after time with the same children, it is 
clear that the content should be varied so as to minimise the effect 
of use and fa m iliarity. For this purpose it is therefore desirable to 
obtain alternative forms of equal difficulty, e g , in the “ Opposites " 
test, where it is perfectly practicable to draw up half a dozen different 
sets, each containing fifty problems and each being of the same 
difficulty as the others 1 

(2) Standardisation of results. For most purposes it is necessary 
to compare the examinees not only among themselves, but in 
relation to a fixed standard If this fixed standard represents 
an ideal towards which the examinee’s work is expected to 
approximate, but which it is not expected to attain, it is a standar d 
fo r achievem ent. If it represents the actual level of "a normal 
class or grCftp, from which there can be divergences above and 
below, it is a standard of achie-v em ent The former of these are 
of more interest 'loteachcisrwho' prefer to watch the progress 
of their pupils towards an external ideal ; the latter are of more 
interest to psychologists, who are more concerned with facts than 
with aims At a meeting of the (American) National Association 
of Directors of Educational Research it was recommended that 
standards for achievement should retain the name of standards, 
and that those of achievement should be distinctively called nor ms 

Norms. By norms, in this sense, are meant spec imen s of work 
which represent the commonest type of achievement for the whole 
group m question They constitute the means by which can be 
measured the degrees of abnormality shown by examin ees aboie 
and below the normal Hence they require at least two criteria . 

(l) a measure of the central tendency or average, (2) a measure 
of deviation. 

The central or normal tendency for any given g’oup is best 
measured by the average or arithmetical mean, which usually 
coincides with the muj pomt between the extremes of abnormality— 


1 A test is commonly said to be “ reliable " it it agrees consistently 
with itself. 1 1 , if when applied on successive occasions it yields approx^ 
mately the same result with the same group It is said to be efficient " 
it it agrees tnth some external criterion accepted as valid eg, the estimate 
of a competent and conscientious observer The measure of agreement 
(usually expressed by a coefficient of correlation) shows the success with 
which the test has been standardised. 
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a 30 mark between aero and loo It is most easily estimated when 
the work can be quantitatively marked When the measurements 
are not in the form of quanbtatn e marks but arc based on specimens 
or samples, eg , in drawing 01 handwriting the best way of identifying 
it is bj using a " median ** or middle specimen 

To measure donation a standard is required by reference 
to which the examiner can say not onl> that a given child is above 
or below the average, but by bow much he exceeds or falls short 
of it Bmet, for example measures the average in terms of mental 
ages, and the deviation from that average in terms of backwardness 
or advancement of one or more mental jears This is perhaps the 
simplest of all measures of deviation , others which are also in use 
will be found described in the numerous handbooks dealing 
with the application of statistical methods to education and 
pyschology 1 


APPENDIX V. 

Note by Dr C\ru. Burt on Correlation as Applied 
to Mental Testing 

The statistical device known as correlation is widely used by 
education psychologists for measuring the validity of their methods 
To test a giv en test, it is necessary to compare the results obtained 
from large and representative groups of children first with later 
applications of the same test, and secondly with an independent 
criterion such as the estimate of a competent teacher who knows 
intimately all the members of the group A coefficient of correlation 
is an index number intended to measure on a scale of o to 1 the 
amount of agreement between two such senes of estimates Where 
the agreement is perfect, the figure is unity and positive ( 4- 1 00) , 
where there is no agreement whatever, the correlation is zero (o 00) , 
where disagreement is at a maximum one estimate exactly rev ersrng 
the order of the other, the coefficient is negative ( — 1 00) Where 
agreement is more or less imperfect the coefficient is a fraction, 
ranging between these extremes 

The following hypothetical instances illustrate both the nature 
of correlation generally and what is perhaps the most precise and 
pratniumhlf Anmuile dnr «saVavkiBg*.\.*ax‘ v tSs? jEahl? J ; ' 

* Useful references both on the standardisation of tests and upon the 

definition and use of norms are Whipple S Handbook and ed first three 
chapters and McCall s How to Measure in Education Part II How 
to Construct and Standardise Tests (see Chapter 1 1 for Determination 
of Reliability and Norms ) 
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Suppose, for simplicity, there is a small class of tea children 
{named A.B , CD, etc., see col j), ranked in order of intelligence 
by the teacher’s estimate from xst to ioth (col 2) (In what follows 
this order will be assumed to be the final criterion ) Let ns further 
suppose that to these children some single test is applied — for example 
a scholarship examination — which gives for the same class a second 
ra nkin g in order of intelligence The problem is . how closely does 
the second order correspond with the first, and how can we measure 
different degrees of such correspondence ? Clearly, the lack of 
correspondence can readily be gauged by counting up the total 
number of discrepancies between the two rankings The fewer the 
discrepancies, the higher will be the measure of agreement 

The absolute number of differences in ranking must tend of course, 
to increase with the sire of the group We ran allow for this by first 
determining for a group of this size the maximum number of 
differences in ranking obtainable, or (more simply) the probable 
number of discrepancies to be expected by pure chance The pro- 
portion between the actual number of discrepancies and the 
expected number of discrepancies measures the amount of disagree 
ment, and, by subtracting this proportion from unity, we obtain 
a measure of positive agreement (See formula at foot of table) 
Professor Spearman's simple ** foot rule " formula does in fact, 
consist in this simple calculation 

(1) Suppose first, (example A) that the ranking supplied by the 
test (col 3) is identical with that supplied by the teacher (col 2) 
There will be no discrepancies (coL 4) The sum total of differences 
in ranking will be zero It is clear that the formula proposed will at 
once yield a coefficient of +1 00 The correlation is positive and 
complete 

(2) Suppose now (example B) that the test result bears no relation 
whatever to the result of the teacher’s estimate It is a purely 
random order (col 5) Here, for instance, the order given was 
obtained by shaking up ten dominoes in a dice box, and drawing 
them one by one, as it were by lot G early, the discrepancies so 
obtained should be almost identical with the number of discrepancies 
that we might expect between any two chance arrangements It 
will be seen that the nature of the formula yields a coefficient of 
approximately zero 

1 3 } Thirdly, suppose (example C? that the test exactly reverses 
the order of the teacher, so that the child whom the teacher put at 
the top of the list is placed by the test at the bottom, and the child 
whom the teacher placed last is placed first by the test It is clear 
that the discrepancies will here be a maximum. And the application 
of the formula necessanlj yields a coefficient of — x 00 
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[In the formula proposed the only difficult portion is to calculate 
what for a group of a given size is the total number of differences in 
ranking to be expected by pure chance This is deduced from the 
mathematics of probability (It is best first of all to square all 
the rank-differences — a well kno vn algebraical device for eliminating 
the differences of plus and minus signs (cols 7 10 13) This 
squaring constitutes the mam difference between the present 
formula and the simpler * foot rule of Professor Spearman ) 
The non mathematical can readily understand the calculation by 
looking more closely at the extreme case of negative correlation 
(example C) He will perceive that the maximum number of differ 
ences obtainable is by the very nature of the computation to be 
made exactly equal to twee the sum of the alternate numbers from 
o to the number just before the total number m the group 1 e 
since the group contains ten children the sum of the odd numbers 
from 1 to 9 (col 9) 

It will be readily understood that the actual number of differences 
in ranking (squared) to be expected by chance is exactly midway 
between the number of such differences obtained with complete 
positive correlation namely zero and the number of such differences 
expected with complete negative correlation that is to say it is 
exactly once the sum of squares of the aforesaid alternate numbers 
The algebraic fraction which appears in the denominator of the 
correlation formula is in fact the well known formula for calculating 
the sum of such squares] 

(4) Coefficients of exactly unity or exactly zero are rare The 
kind of ranking actually obtained in such an examination is illustrated 
by the ranking given in example D (col 11) Here it will be seen that 
the children marked 1} and the children marked 5 are ties 
and have therefore been given the midway ranking Applying the 
formula just deduced the coefficient proves to be about 7 

With an actual test this would be considered rather a high degree 
of correlation As a matter of fact however the ranking given in this 
illustration (col 11) was obtained by averaging the teacheT s estimate 
(col 2) with the chance order (col 5) thus giving both an equal weight 
The distribution of the share of each is as it were fifty fifty The 
unmstructed teacher is apt to assume that with a correlation of 
7 the part played by chance is much smaller in the ratio of (x- 7) 
to 7 that is 3 parts out of 10 As a matter of fact the coefficient 
must first be squared and the proportion of chance and of intelligence 
isaa(t 00— 71*) to 71* that is (s nee 71*= 5 approx ] 5 parts out 
of 10 

Thus If the correlation coefficient is the best measure ol agreement 
between two sene 3 the square of the coefficient is the best measure 
of the part contributed by the factor common to both 



TABLE I —Tim Nature and Calculation of Coefficients op Correlation (Rank Method) 


APPENDICES TO RE: 



Total of 








PSYCHOLOGICAL TESTS OF EDUCABLE CAPACITY 


189 



APTf N DICES TO REPORT ON 


190 


APPENDIX VI. 

Note, by Mr A E Twevtymav, ov Grades iv 
American Schools 

In Amcnca, as in England and Wales the earliest Sana of ele- 
mentary school organisation was the group of children under a single 
teacher. When the growth of population and the increase of material 
resources m ade possible a more extended system, the plan generally 
adopted was to establish two practically independent schools each 
with its own teacher and separate course of study frequently such 
schools were conducted on different doors of the same building and 
were known as the Primary School and the English Grammar School 
At a later stage another school — variously called the Secondary or 
Intermediate School — was interposed between the Primary and the 
Grammar School The term " graded school “ was In common use 
in the 'fifties but it referred to this grouping of schools rather than 
to the classes within the school 

About 1865 the cities began to organise their schools under the 
direction of a city superintendent, and schools of the various grades 
were amalgamated to form a single school under a pnnapaL About 
this time the term *' grade " came to signify a stage in the school 
course, but the prcciso meaning attached to it^diflered with the 
locality While the ** grade ' usually stood for a 3 ear's work, in 
New York City there were ten half-yearly grades included in the 
Primary Course No supreme education authority existed which 
could bnng order out of this confusion In i874.atthemeetingofthe 
National Education Association, the school superintendents adopted 
a conventional grading system The elementary school was divided 
into two departments the Primary School Department and the 
Grammar School Department, each containing four progressive 
years or grades of instruction 

This form came to be adopted as the normal type of school 
organisation but the conditions varied so considerably that Grade 
VIII by no means always represented the same standard of achieve 
ment In some States school attendance began at 6 years of age 
in others at 7, and m many at 8 In addition, the compulsory' 
period of attendance may ear varied within very wide limits Thus 
the ” grade had a far less stable meaning than the old " standard " 

Moreover, m the last twenty y ears there has been a constant 
stream of protests against the rigidity of the grade system with its 
annual promotions la some cities the courses are so organised that 
the brighter children complete m six years what the average child 
achieves in eight In others there are three parallel courses through 
out the grades in which the children progress at different rates 
The content of the course is fuller for the abler child than for the 
average, and of the dull child less than the average course is expected 



PSYCHOLOGICAL TESTS OF EDUCABLE CAPACITY 


W 


A more complete departure from the grade system is represented 
by the attempts to departmentalise the last two grades — le, 
to introduce -what we should call the set system allowing the pupils 
to he reclassified according to their proficiency m each subject The 
opportunity is also afforded to introduce other subjects than those 
usually taught m the present grades There is a growing demand 
for a reorganisation of the whole scheme It is suggested that if 
waste be eliminated the present programme of the elementary 
school could be achiev ed in six years and that this shortened course 
should be followed by six years of secondary education In many 
localities this has been achieved by the establishment of Junior 
High Schools In such places the old grades 7 and 8 have practically 
disappeared 


APPENDIX VII 

A Short List of Recent Publications on Psychology 
and Psychological Tests 1 

(Prepared for the Committee by Dr Cyril Burt) 

(A) General Psychology 

McDougall William Psychology The Study of Behaviour Home 
University Library Williams and Norgate 1912 2 s 6 d 

McDougall William An Outline of Psychology Methuen & Co 
1922 12s 

Woodworth R S Textbook of Psychology Methuen & Co 1922 
85 6 d 

Stout G F Manual of Psy c) ology University Tutonal Press 
1904 10s 6 d 

James W Principles of Psychology Two \ols Macmillan & Co 
1901 31s 6 d 

Myers C S Textbook of Experimental Psychology Two vols 
Cambridge University Press 1911 12s 

Spearman C The Nature of Intelligence and Principles of Cognition 
Macmillan & Co 1923 155 

Bnerley S S An Introduction to Psychology Methuen 1921 
5 s 

British Journal of Psychology (1 General Section) Cambridge Umver 
■siVy Pitse. sc baqs to. s; a*, of. munliM 


1 Dr Burt desires to acknowledge the help he has received from 
psychological and educational colleagues in the preparation qt th s 
bibliography for the Committee 
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(B) Educational Ps\ cnoLOCy 

Nunn T P Education Its Data and First Principles Arnold 
1920 6 r 

Rusk R Experimental Education Longmans Green & Co 19x9 
7 s 6 d 

Thorndike, E L Educational Psychology Three \oj3 Regan 
Paul ig 13-14 635 

Drever, J An Introduction to the Ps y chology of Education Arnold 

1922 6s 

Starch, D Education Psychology The Macmillan Co 1910 
14s 

Fraser, D Kennedy Psychology of Education Methuen 1923 
6 s 6 d 

The Forum of Education Longman Green & Co Three times a 
year is 6 d per number, 5s per annum 
Journal of Educational Psychology Warwick & York. Monthly 
except July and August 30 cents per number, 53 00 per annum 
Journal of Educational Research Public School Publishing Co 
Bloomington ( 111 ) Monthly, except July and August $4 00 
per annum 

The Pedagogical Seminary F Chandler, Worcester (Mass) 
Quarterly $1 50 per number , $5 00 per annum 

(C) Mental Measurement and Statistics 
McCall How to Measure in Education Macmillan & Co 1922 
15 * 

Rugg H O Statistical Methods Applied to Education HaiTap & 
Co 1922 ios 6 d 

Brown W , and Thomson G The Essentials oj Mental Measure 
rnent Cambridge University Press 1921 20 s 

Yule, G U Introduction to the Theory of Statistics C Griffin & 
Co (5th ed ) 12s 6 d 

(D) General Mental Testing 

Ballard P B Mental Tests Hodder & Stoughton 1920 6s 
Whipple G M Manual of Mental and Physical Tests Warwick 
and York (2nd ed ) X9T4-15 ays 
Stem W The Psychological Methods of Measuring Intelligence 
Translated by G M Whipple Warwick and York T913 
Gregpry W Introduction to Mental Measurement Appleton 

1923 8 s 6 d 

National Society for the Stndy of Education Twenty first Year 
booh Intelligence Tests and their Use Public School Publishing 
Co , Bloomington (Zll ) 1922 
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(E) The Binet Simon Scale — Instructions for Giving the 
Binet Simon Tests 

Binet A and Simon Th The Development of Intelligence tn 
Children Translated by Elizabeth S Kite Publications of the 
Vineland Training School New Jersey 1916 $2 00 

Binet A and Simon Th A Method of Measuring the Development 
of Intelligence tn Young Children Translated by Clara H Town 
Chicago Medical Book Co 1913 Revisions of the Binet Simon 
Tests 

Burt C Menial and Scholastic Tests (LCC Reports 2052 ) 

P S King & Son 1921 21s 

Term an L M Lyman G Ordahl L Galbreath N and 
Talbert N The Stanford Revision and Extension of the Bwet- 
Stmon Scale for Measuring Intelligence Warwick & York 1917 
7 S 6d 

Tennan Lewis M The Measurement of Intelligence G G Harrap 
& Co igig 8s 6 d {Test Material 3s 6 d ) 

Tennan Lewis M Intelligence Tests and School Reorganisation 
Harrap & Co 1923 4s 6d 

Yerkes R M Bndges J \V Hardwick Rose S A Point Scale 
for Measuring Mental Ability Warwick & York 1915 

Melville N J Testing Juvenile Mentality Lippmcott C 1917 
12s 6d 

Hemng J P Herring Revision of the Binet Simon Tests Examt 
nation Manual Harrap & Co 1923 5 s 

(F) Group Tests of Intelligence 

Ballard P 33 Group Tests of Intelligence Hodder & Stoughton 
1922 6s 

Northumberland Mental Tests {Godfrey Thompson) Specimen sets 
Harrap A Co is 6d 

Simplex Group Intelligence Scale (C A Richardson) Harrap & Co 
3 * 

National Institute Group Tests {C Burt) Senes 31 32 or 33 
National Institute of Psychology 2 j d 

Otis Group Intelligence Scale Primary Examination (Forms A 
and B) for grades 1 4 Advanced Examination (Forms A 
and B) for grades 5 through high school With Directions and 
Key Harrap & Co 3s 6d 

Terman W Group Test of Mental Ability (Forms A and B) For 
Secondary Schools For grades 7 12 Specimen set 13 cents 
postpaid Harrap & Co 2s 

National Intelligence Tests Scale A and B (Forms 2 ) With 
Manual of Directions and Key (Haggerty Tennan Thorndike 
Whipple and Yerkes ) For grades 3-8 Harrap & Co zs 6d 
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\ 0.1k un C C and ^erk^ R N Mental Ttsis in the American 
Army Sid gmek A. Jackson jq^o 6s 
H hippie 1 Group Test for Gramn at Grades Tor gndcs 48 G 'I 
NS hippie Unncrsitj of Michigan Ann Arbor Mrch 


(G) Standardised Scholastic Tests 
(a) Gereral 

Starch D Educational Measurements The Macmillan Co 1916 
8x 

Monro S DeVoss J C and Kelly F S Educational Tests 
ard Measurements Constable & Co 1917 6* 

Stanford Achieiement Tests (Terman Kell} A Ruch ) World 
Book Co I9'z 

Bart C The Distribution ard Relations of Educational Abilities 
(L C.G. Reports Ao 1E68 1919 ) P S Ring A Sons as 6 d 

Monroe W S Measuring the Results of Teaching Harrap A Co 

Pressej S L, A L C Introdi chon to the Use cf Standard Tests 
World Book Co 1922 

W ilson G M A Hoke K J How to ^ teas re Macmillan A Co 
ig-'o 12* 

Bart C Handbook of Tests for Use in Schools 1923 P S King 
A Son 3* 6 d 

Ballard P B The Arte Examiner Hodder A Stoughton 19 ”3 
6 s 


(b) Reading 

Thorndike s Scale Alpha 2 for Measuring the Understanding of 
Sentences Part I for grades 3-5 Part II for grades 6-12 
Teachers College Columbia Lmvcrsity New 'iork Citj 
Thorndike McCall Reading Scale for the Understanding of Sentences 
To r grades -*-8 Teachers College Columbia University Aew 
York City 


(e) Spelling 

Thorndike s Visual Vocabulary Scale For grades 3 10 Teachers 
College Columbia University New N ork City 
Haggerty s Achievement Examtration in Reading S groa 1 for 
grades x 3 Sigma 2 for grades 3-8 S gma 3 for grades 5 12 
Harrap & Co 

Ayres Spelling Scale Russell Sage Foundation New \ ork City 
Buckingham s Extension of the Ayres Spell ng Scale For Eleraen 
tary Schools Public School PubI shmg Company Bloomington 
(111 ) 8 cents 
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(i) Arithmetic and Mathematics 

Rogers Agnes L Tests 0/ Mathematical Ability Teachers College 
Columbia 1921 

Courtis Standard Practice Tests in Arithmetic For grades 4-8 
(Includes the Courtis Standard Research Tests and the Super 
visory Tests in Arithmetic ) Harrap & Co 5s 
Starch s Arithmetic Tests For grades 3 8 The University Co 
operative Co 504 State Street Madison Wis 
Monroe S Diagnostic Tests in Arithmetic For Elementary Schools 
Kansas State Normal School Emporia Kansas 
Monroes Standard Reasoning Test m Arithmetic Tor Elementary 
Schools Kansas State Normal School Emporia Kansas 
Woody s Arithmetic Scales Two senes for grades 2 8 Teachers 
College Columbia University New York City 
Thurstone s Arithmetic Examination for High School Graduates with 
Problems appealing to Engineering Interest For Secondary 
Schools and Colleges L L Thurstone Carnegie Institute of 
Technology Pittsburgh Pa 

Thorndikes Algebra Test Reference Mathematics Teacher 
March 1924 

Thurstone s Algebra Examination For Secondary Schools and 
Colleges especially engineering students L L Thurstone 
Carnegie Institute of Technology Pittsburgh Pa 
Thurstone s Constructive Geometry Test For Secondary Schools and 
Colleges especially for engmeenng students L L Thurstone 
Carnegie Institute of Technology Pittsburgh Pa 
(e) English Composition and Grammar 
Thorndike s English Compositions 150 specimens arranged for use 
in Psychological and Educational Experiments Teachers College 
Columbia University New York City 1916 
Hillegas Scale for Measurement of English Composition by Young 
People For Elementary Schools Teachers College Columbia 
University New York City 

Harvard Newton Composition Scale ( Ballou ) For Elementary and 
Secondary Schools ^Harvard University Press Cambridge 38 
Mass 

Thorndike s Extension of the Hillegas Scale For Elementary and 
Secondary Schools Teachers College Columbia University 
New York City 

Buckingham s Grammar Test Third Conference on Educational 
Measurements University of Indiana Bloomington 111 
University of Illinois Urbana 111 

Starch s Erglish Grammar Tests Three tests for grades 7 12 
University Co-operative Company 504 State Street Madison Wis 
Boyd W Measuring Devices in Composit on Spelling and 
Arithmetic Harrap 1924 4 s 6 d 
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(/) Handwriting 

Ayres' Handwriting Scale for School Children For Elementary 
Schools Russell Sage Foundation, New York City 
Ayres’ Measuring , Scale /or Handwriting Three slant edition, for 
Elementary- Schools Russell Sage Foundation, New York City 
Thorndike's Handwriting Scale For grades 5-8 Teachers College 
Colombia University, New York City 
Courtis' Standard Practice Tests in Handwriting (Courtis Shaw 
(includes Courtis ) Standard Research Tests in Writing and 
Courtis’ Standard Supervisory Tests m Writing ) Harrap & Co 
45 cents 

( g ) Drawing 

Rugg s Scale for Measuring Freehand Lettering For use in Secondary 
Schools and Colleges Journal of Educational Psychology, 
Vol VI January, 1915 

Thorndike s Drawing Scale for Grades 5-8 Teachers College, 
Columbia University, New York City 
Whtiford s Art Tests Test I — Appreciation of the quality of Art , 
Test 2 — Ability to Draw The Prang Co , Chicago, IU 

(A) Science 

Thurstone s General Technical Information Test L L Thurstone, 
Carnegie Institute of Technolog}', Pittsburgh, Pa 
Thurs tone's Physics Problems L L Thurstone, Carnegie Institute 
of Technology, Pittsburgh Pa 

Pitch s Range of Information Test tn General Science G M Ruch, 
University of Oregon, Engene, Ore 

(H) Practical, Manual and Performance Tests 
Healy W , and Femald G M Tests for Practical Mental Classt 
ficaUon Psychological Monographs XIII r9ii 
Pintner, R and Paterson, D G Performance Tests Warwick & "V ork 
8s 6d 

Dearborn W F Shaw E A , and Lincoln E A Form Board 
and Performance Tests of Intelligence Harvard Monographs in 
Education Senes I No iv 1923 
Porteus S D Tests for Mental Deficiency Vttteland Revision C H 
Stoeltmg Co . 3037, Carroll Av , Chicago 111 
Kelly, A Constructive Ability Tests C H c tocUing Co 3037, 
Carroll Av , Chicago, 111 

Kobs, S C Intelligence Measurement based upon Block-design 
Tests Macmillan & Co 1933 141 

Stenquist F Tests for Mechanical Ability C H Stoelting CO , 

3037, Carroll Av , Chicago, HI 
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(J) Vocational Psychology 

Claparede, E Problems ard Methods a f Vocational Guidance 
National Labour Office, Geneva 1922 2s 
Hollingworth, H Vocational Psychology Appleton & Co 1920 

15s 

Munsterberg Psychology and Industrial Efficiency Constable & 
Co 1918 •js 6 d 

Myers, C S Mind and Work Putnam & Sons 1921 3s 6 d 
Muscio, B , and Others Lectures on Industrial Administration 
Pitmans 1920 6 s 

Muscio, B Review of the Literature on Vocational Guidance Reports 
of the Industrial Fatigue Research Board, No 12 HJif 
Stationery Office 1921 is 

Link, H C Employment Psychology Macmillan 1919 12s 

Thurstone L L Public Personnel Sludtes Bureau, of Public 
Administration, Washington 1922-24 25 cents per number 

Fonttgne Juhen L Orientation profcsstontlle Delachaux et 
Niestle, Pans 1923 

Journal of the National Institute of Industrial Psychology National 
Institute of Industrial Psychology 215 per annum 

(K) The Analysis and Testing of Temperamental Qualities 
Shand A F The Foundations of Character Macmillan Co 20s 
Webb, E Character and Intelligence British J oumal of Psychology 
Monograph I Cambridge University Press 1912 5s 
Jung C C Studies in Word Association William Heinemann 
1918 25s 

The Personnel System of the US Army 2 vo'-s Govt Printing 
Office, Washington 

Whateley Smith W The Measurement of the Emotions Kegan 
Paul ig22 ior 6 d 

Pressey, S L X ~0 Tests Stoelting Co 1922 
Downey, J WiU Temperament Test University of Wyoming, 
Laramie (Wjo J 

Green, G H Psycho-Analysts in the Classroom University of 
London Pres3 1923 6s 

Flugel J C The Psycho Analytic Study of the Family Inter 
national Psycho Analytic Press 1921 12s 

Slawson J Reliability of Judgment of Personal Traits M A 
TEstsc? C&taznhis 2920 

Allport F H & G W Personality Traits Their Classification and 
Measurement J Abn & Soc Psychology April 1921 
Yerkes & La Rue Outline for the Study of the Self Harvard 
University Press 
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(L) The Technique or t he Oral Exaui nation and Persona 
Interview 

Holimguorth Judging Human Character {esp Chap V » 
Personal Interview ) Appleton & Co 1922 

Rngg HO Is the Rating of Human Character Practicable 
Joum Educ Psychol Nov 1921 Teb 1922 

Knight and Franzen Pitfalls in Rating Schemes Jtfttn 1 

Educ Psychol X922 

Scott W D Scientific Selection of Salesmen AdiertiStng ani 
Selling Magazine Oct 1915 

Bsszd al Education Report of the Const tatioe Committee <m 
Examinations in Secondary Schools London 1911 Esp 
PP 74 76 155 1 57 365 

Hartog P J Ex a ninations and their Relation to Culture and 
Efficiency London Constable & Co 1918 Esp pp 20-22 
also pp 52 75 85-86 9 x 

Paulsen F Prufungen Article in Rem s EncyklopSdisehes 
Handbuch der Pddagogik ate Auflago Vo! 7 Langen 
salza H Brjer & Sdhne 1908 (53 Form en der Prufung 

Discusses the merits of written and oral examinations ) 

Leathes Sir Stanley What ts Education f London G Bell & 
Sons 1913 Ch VIII pp 159-161 

Board of Education Special Reports on Educational Subjects 
Vol 24 pp 287-289 (Account of the oral examination for the 
baccalaurcat m France) 


(M) Backward and Defective Chudren 

Tredgold A F Mental Deficiency Baillifire Tindall & Cox 
3 id ed 1920 25s 

Binet, A and Simon Th The Intelligence of the Feebleminded 
Translated by Elizabeth S Kite Publications of the Vineland 
Training School New Jersey 1916 

Binet A and Simon Th Mentally Defective Children Trans 
lated by W B Drummond Edward Arnold 1914 2r 6d 

Goddard H H Feeblemindedness Its Ca tses and Consequences 
The Macmillan Co 1913 27 s 

Huey E B Backward and Feeble nmded Children Harwich & 
York 1912 7 s 6 d 

Woodrow H Brightness and Dullness in Children Lippmcott 
6s 

Bra oner Augusta F The Psychology of Special Ab\l ties and 
Disabilities Kegan Paul Trench Trubaer & Co rgig 
xos 6 d 
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Porteus S D Studies tn Mental Deviations Publications of the 
Vineland Training School 192-* 13s 

Burt C Backward Children (LCC Development Memoranda 
No 1) PS King & Son 2 d 

Studies in Mental Inefficiency Central Assoc for Mental Welfare 
Quarter!; iojd per number 3* 6 d per annum 

(N) Juvenile Delinquency 

Healy William The Individual Delinquent W Heinemann 
1915 21s 

Miner J Burt Deficiency and Delinquency an Interpretation of 
Mental Testing Warwick & York 1918 
Goddard H H Juvenile Delinquency Kegan Paul Trench 
Trubner & Co 3s 6d 

Cady V The Psychology and Pathology of Personality A Summary 
of Test Problems Journal of Delinquency VII 225 1922 

Cady V The Estimation of Juvenile Incorrigibility Journal of 
Delinquency Monographs 1923 * 

Healy W and Brunner B Case Studies * Judge Baker Founda 
tion Boston Mass First Senes (20 studies) $2 50 
Journal of Delinquency California Bureau of Juvenile Research 
Whittier (Cal ) Bi monthlj 30c per number J 1 25 per annum 


APPENDIX VIII 

Examples of Tests 

(Selected for the Committee by Dr Cyril Burt 1 ) 

The following extracts from tests of various representative 
types are reprinted here to give the reader some concrete notion of 
the general nature of the methods used Any notion so gamed 
however can at the most be very inadequate The specimens 
are illustrative excerpts only They are not intended for practical 
use as they stand The material here printed has been chosen 
because it will be immediately intelligible to the non psychological 
student not because it includes the most efficient tests of any 
particular kind As a rule the more effective cannot be explained 
to those unacquainted with psychological procedure without a 
lengthy technical description There is a danger therefore that 
the very simplicity of the examples here adduced may lead the 
reader to believe that mental testing is far more simple to carry 
out and far more easy to criticise than it actually is In particular 

1 Dr Burt dtssres to acknowledge the help he has received from 
psychological and educational colleagues in the selection and description 
of the folio \irig tests 
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teats which require special apparatus such as the best Performance 
Tests the best Vocational Tests and the best Tests for Specific 
Abilities are very Imperfectly represented The critic will find 
among what follows a considerable preponderance of early test 
material The earlier tests however are more readily understood 
and having furnished models for numerous later scalra have a 
greater representative value 

The Committee desires to express its indebtedness to the various 
authors and publishers for their kindness in according permission 
to reprint these examples from their works 


(I) INDIVIDUAL TESTS 

(A) Tne Biset Siwos Scale 

(i) Schedule of the Tests assigned to the Sneral Years ( London Revision) 
The tests here enumerated include all the tests from both the 
1908 and IQ r 1 senes and are given m average order of difficulty 
for English children with revised age assignments 

Ace III 

x Points to nose eyes and mouth 

2 Repeats two numbers (one tnal correct out of three) e.g 

37 64 72 

3 Knows own sex whether boy or girl 

4 Gives name and surname 

5 Names knife key and penny 

6 Enumerates items m two pictures out of three 

Ace IV 

7 Repeats six syllables I am cold and hungry 

8 Repeats three numbers (one tnal correct out of three) eg-* 

914 386 539 

9 Counts four pennies 

10 Points to longer of two hues 
r r Points to prettier faces in three pairs 

Ace V 

12 Performs a tuple order patting Ley on table shutting door 

and bunging book 

13 Copies a square tecogmsably 

14 Repeats ten syllables 
J5 Gives own age 
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1 6 Distinguishes morning and afternoon 

17 Names four primary colours blue yellow green and red 

18 Repeats four numbers 

19 Compares two weights in three pairs differing by 9 grammes 

( 1 g 3 and is grammes 6 and 15 grammes) 

Age VI 

20 Knows (without counting) number of fingers on both hands 

21 Counts thirteen pennies 

22 Copies diamond recogmsabty 

"3 Copies three words from script legibly but errors allowed 

24 Names all the days of the week without error in 10 seconds 

25 Names in thou t error four commonest coins shilling penny 

sixpence halfpenny 

26 Puts together two triangles of cardboard to make an oblong 

27 Defines by use three concrete \\ ords out of five (horse chair 

mother table fork) 

28 Repeats five numbers 

29 Describes items in two pictures out of three 

30 Repeats sixteen syllables 

3: Points to right band and left ear 

Age Vll 

32 .Recognises missing features in three pictures out of four 

33 Adds without error three pennies and three halfpennies 

34 States differences between concrete objects eg Gy and 

butterfly wood and glass paper and cardboard 

35 Wntes four easy words from dictation legibly but errors 

allowed eg the pretty little girls 

Age VIII 

36 Reads prescribed passage recalling two items out of twenty 

37 Answers two out of three easy questions eg What would 

you do if you broke something that did not belong to you ? 

38 Counts backwards from 20 to 1 

39 Gives full date 

40 Gives change for 2 d out of is actual coins being provided 

41 Repeats six numbers 

Age IX 

42 Names the months of the year in 15 seconds 

43 Names all the nine commoner coins in 40 seconds 

44 Reads prescribed passage recalling six items ont of twenty 

45 Defines three concrete words out of five in terms supenor to 

use (same words as for Test 27) 
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Age X 

■ffi Arranges five small weights differing by 3 grammes jn order 
of heaviness 

47 Builds two sentences with three word3 in 1 minute (words 

given London money river } 

48 Copies from memory tiro simple geometrical designs shown 

simultaneously for 10 seconds 

Age XI 

49 Explains three absurdities out of five eg I haie three 

brothers Tom Jack, and myself 

50 Answers three out of five harder questions eg Why should 

we judge a person by what he does not by what he says ? 

51 Gives sixty words in 3 minutes 

52 Repeats seven numbers 

53 Builds one sentence with three words m 1 minute (same words 

as for Test 47} 

Age XII 

54 Gives three rhymes to the word obey 

55 Rearranges correctly two out of three mixed sentences so as to 

make sense 

56 Interprets the meaning of two out of three pictures 

Age XIII 

57 Resists suggestion given by six pairs of hues the first three 

pans differing m length 
5S Solves two circumstantial problems 

Age XIV 

59 Repeats twenty-six syllables 

60 Defines three abstract terms (kindness justice chanty) 

A.ge XV 

61 Draws a sheet of paper first folded and then cut in the middle 

of one edge showing the correct shape and position of the 
resulting holes 

6"’ Gives the differences between two out of three pairs of abstract 
terms (idleness and laziness poverty and misery evolution 
and revolution) 

63 Draws a triangle shown as part of a simple geometrical dia 
gram to be re\ ersed in imagination 
Acn XVI 

64 Repeats from memory the substance of Hervien s Aphonsm on 
Life 

63 Gives the three chief differences between a president and a 
long 
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(11) Samples of Strut's Tests [London Revision) for a Stngle Menial 
Year 

The tests assigned to one age only are here given The teacher 
should, of course, beware of inferring that these four problems 
are the only ones set to a child of these years 

Age VII 1 

32 — •Recognising Missing Features 
Materials — Binet s four pictures of faces without mouth nose, 
eye and of a body without arms 

Procedure — Say "Look at this man’s face Tell me what 
has been left out ' And, for the others, " What has been left out 
here ? ’* (or " m this drawing ? ") 

Evaluation — Three correct answers with the four pictures are 
required 

33 — Adding Three Pennies and Three Halfpennies 
Materials — Three pennies and three halfpennies, set out 
separately, but not m a row, nor all the pennies entirely apart from 
all the halfpennies 

Procedure — Say Count this money for me , and tell me how 

much there is altogether " 

Evaluation — No error and no repetition of the instructions are 
allowed 


34 — Stating Differences between Concrete Objects 
Procedure — Ask ' What is the difference between a fly and a 

butterfly ? ” ( You know what a butterfly is don t you ? And 
you know what a fly is ? They are not the same are 

they ? In what way are they not the same ? ) 

The following words are suggested by Binet and the differences 
between them should be demanded in order — 

(1) fly, butterfly . 

(u) wood glass 
(ui) paper, cardboard 

Evaluation — Two out of three replies must be correct Any 
true difference though trivial will pass But if the child repeats 
the same difference for all pans eg " »t is larger it is insufficient 
Often a child takes a minute for one reply, but if he takes longer 
than 2 minutes for all he fails 


, * Reprinted by permission of the author and publisher from Burt s 
Mental and Scholastic Tests P S King & Son pp 4 J -46 (Discussion 
of details of procedure is here omitted ) 
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35 — Wrttmg front Dictation 
Materials - — Pen, ink, paper 

Procedure- — Say. * Write this down for me on this piece of 
paper . ' The pretty little girls * " 

Evaluation — The words must be separate, and sufficiently 
legible, and the spelling sufficiently accurate, for the words to be 
read by a person who did not know what had been dictated 
(B) A Scale of Graded Rea so visa Tests * 

7 years 

1 Kate is cleverer than May , 

May is cleverer than Jane 

Who is the cleverest — Jane, Kate, or May ? 

8 years 

2 The person who stole Brown's purse was neither dark, nor tall 

nor clean-shaven 

The only persons in the room at the time were — 

1 Jones who is short, dark and clean-shaven , 

2 Smith, who is fair, short, and bearded , 

3 Grant, who is dark, tall but not clean-shaven 
Who stole Brown's purse ? 


9 years 

3 Three boys are sitting in a row 

Harry is to the left of Willie , 
George is to the left of Harry 
Which boy is in the middle ? 


io years 

4 There are four roads here I have come from the South and 
want to go to Melton , the road to the right leads some- 
where else , straight ahead it leads only to a farm 

In which direction is Melton — North, South, East, or 
West? 


5 Where the climate is hot, gum trees and^ rubber will grow , 
• Heather and grass will only grow where it is cold , 

Heather and rubber require plenty of moisture 
Grass and gum trees will grow only m fairly dry regions 
Near the River Amazon it is very hot and very damp 
Which of the above grows there ? 


1 X2e above extracts give ooiy one test proWaar 
therefore insufficient for practical use The complete scale “given in 
Baft s article on ■ The Development of Reasoning in School Children 
Jonrn Exp Pedagogy VI, 1921 p 121 (with five test problems for each 
year) and in an abridged form in Burrs Handbook cj Pests jot Use *» 
Schools P S King and Son, pp 91-94 
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12 years 

6 Field mice devour the honey stored by the humble-bees ; the 
honey which they store is the chief food of the humble bees 
Near towns there are far more cats than 10 the open country. 
Cats kill all hinds of mice 

Where, then, do you think there are most humble-bees — 
in the neighbourhood of towns or in the open country ? 


13 years 

7. A pound of meat should roast for half an hour , 

Two pounds of meat should roast for three quarters of an hour ; 
Three pounds of meat should roast for one hour , 

Eight pounds of meat should roast for two hours and a quarter ; 
Nine pounds of meat should roast for two hours and a half 
From this can you discover a simple rule by which you 
can tell from the weight of a joint for how long it 
should roast ? 


I 4 years 

8 John said *' I heard my clock stnke yesterday, ten minutes 
before the first gun fired 1 did not count the strokes, 
but I am sure it struck more than once, and I think it 
struck an odd number ** 

John was out all the morning from the earliest hours, and his 
clock stopped at five to five the same afternoon 
When do you think the first gun fired ? 


(C) Performance Tests 

I Nealy Picture Completion, Test 11 (United States Army Scale 
This test consists of ten parts, each representing a scene in 
a school boy’s day — for example, he is shown eating breakfast 
m one part, on his way to school in the next, in his class in a third, 
and so on In each part some essential thing is missing and has 
to be filled in with insets selected from a number by the subject 
This test is based on typically American scenes and may, therefore, 
in some ways be unfair to English children since the material is less 
familiar to them 

(Summarised from the Official Report as contained in Vol 15 
of the Memoirs of the National Academy of Science ) 
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2 Cube Construction Test (United States Army Scale ) 

This test consists of three models Model i is a block of wood, 
I by 3 by 3 inches, painted a dark red on the four sides — not on 
the upper and lower surfaces — and cut to a depth of 2 mm , so that 
it close!} resembles a composite of nine small cubes Nme i-inch 
cubes necessary for the construction of model I make up the material 
for the first part of this test. Of these cubes four are painted red 
on two sides, four on one side, and one is not painted at all For 
model i there is a block of wood the same size as model I, bnt 
painted on the top as well as the four sides and bottom There are 
also nme I inch cubes necessary for the construction of model 2 
A 2 inch cube (model 3) is unpainted and cut on the six surfaces 
so that it looks like a composite of eight small cubes There are 
also eight i-mch cubes painted on three sides only for the con- 
struction of model 3 The examiner shows model 1, and the small 
cubes for its construction, pointing out the p am ted and unpainted 
sides of both model and cubes He then puts the cubes together 
with the minimum number of placmgs after which he presents 
the small cubes in an irregular order to the subject, who is to put 
them together. The same procedure is followed with models 2 and 3. 
except that the examiner does not put the blocks together first 
as in model 1 The scoring of this test is based on the tune taken 
and the number of moves or placmgs of the cubes Each model 
is scored separately and the three scores added together for the 
total score 

(Summarised from the Official Report as contained m Vol 15 
of the Mtmmrs of the National Academy of Sciences ) 


3 Cube Imitation Test (Pmtner & Paterson *) 

In this test, four black X inch cubes are placed in a row before 
the subject With the fifth cube the examiner taps the four in a 
given order The subject then imitates this scheme of taps by 
tapping the cubes m the same order There are twelve such patterns 
of increasing difficulty The scoring 13 based on the number of 
patterns correctly imitated by the subject 

4, 5 & 6 Triangle and Diagonal Tests, and Healy Puxzle "A " 
(Pmtner & Paterson *) 

These are small form boards all measuring about 17 by 12 8 by 
1 cm In the first test there are two recesses— one a rectangle and 
the other an equilateral triangle — w hi ch are to be filled by the 
-Snjjvsif' .wtfh.{fm r xyzh.*'.ajj'iLed jtnaryrles Jn .the diagonal test there 
is one large rectangular recess, which is to be filled with two right 
angled triangles, one smaller nght angled triangle, one rectangle an 


1 Pmtner and Paterson A Scale of Perfortruincs Tats D Appleton & Co , 
New Yotlr 1917 pp 67 69 and pp. 40-53 (Quoted by permission of the 
authors and of Messrs D Appleton & Co of isew York, tbe owners of the 
copyright) 
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one quadrilateral Healy Puzzle A also has one large rect 
angular recess only which is to be filled with five rectangles two 
o! which are the same size Scoring in these three tests is based 
on time taken for a correct solution No credit is given for partial 
or incorrect solutions 

{II) GROUP TESTS 

The following are illustrate e samples first of some of the 
earliest group-tests — Opposites Analogies and Completion — used 
in this country and elsewhere and recurring again and again in 
later compilations and secondly of the later compilation known 
as the American Army Tests one of the first comp Iations or 
batteries (as they are termed in America) to be used upon an 
extensive scale Recent English compilations are represented by 
the Northumberland and the Chelsea collections 
(A) Opposites 

Instructions Against each printed word wnte down m the 
space left a word which is the opposite of the printed word (The 
instructions are usually accompanied by examples explained upon 


the blackboard ) 




Answer 


1 Old 


26 Warm 

2 Poor 


27 Tight 

3 Big 


28 Mountain 

4 Early 


29 Father 

5 Long 


30 True 

6 Easj 


31 Shut 

7 Inside 


32 Female 

8 Pretty 


33 Few 

9 Boy 


34 Heavy 

10 Wet 


35 Multiply 

11 Kind 


36 Absent 

12 Winter 


37 Moving 

13 Woman 


38 Question 

14 Slow 


39 Now 

15 White 


40 Polite 

16 Upwards 


41 East 

17 Loud 


42 Enemy 

18 Crooked 


43 Nobody 

19 Cheap 


44 Glad 

20 Busy 


45 Top 

21 Sunrise 


46 Possible 

22 Brother 


47 Come 

23 Borrow 


48 Front 

24 Clean 


49 Day 

25 Common 


50 Tame 
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\\ ith tests of the foregoing and similar types, to secure uniformity 
of marling alternative answ ers, one nght and tw o or three wrong are 
sometimes presented to the candidate When, as in the foregoing 
example the candidate fa left to disco; er and nnte his own answer, 
different answers of varying adequacy arc often given t.g , as the 
opposite of *' Common * — ■** rare ** " uncommon.' " infrequent,” 
Beldom,” or ” not common ” may be suggested , and different 
examiners might mark these differently The usual device for 
overcoming tlus difficulty fa illustrated in the following tests 

(B) Analogies 1 2 3 4 5 6 7 8 9 10 
(Time allowed, 3 minutes ) 

Instructions In each question a fourth word is wanted which 
goes w itli the third word (tn capitals) in the same way as the second 
word (in capitals) goes with the first. Look in the second line of 
each question for the word that is wanted , and draw a line under it 
Do not wnte anything * 


Examples 

GOOD is to BAD as WHITE is to 

CLEAN. BLACK, WICKED. RED 
BAKER 13 to BltLAD as TAILOR is to 

TAILORESS CAKE, MAN. CLOTHES 

1 FATHER is to MOTHER as HUSBAND is to 

RED, \V irE. GREEN, BUSINESS 

2 UP is to DOWN as HIGH is to 

LOW, BOOK, COAL, DIFFICULTY 

3 PRINCE is to PRINCESS as KING is to 

DUCHESS. CROWN QUEEN. ROIAL 

4 PARENT is to CHILD as MOTHER is to 

WIFE. MAID. DAUGHTER, SERVANT 

5 FIRE is to HOT as ICE is to 

CREAM. WATER SOLID, COLD 

6 EAT is to BREAD as DRINK is to 

DRUNKARD THROAT, CUP. WATER 

7 SITTING is to CHAIR as SLEEPING is to 

WALKING, TIRED, BED, DREAM 

8 JANUARY is to DECEMBER as SUNDAY is to 

TUESDAY, MONDAY, SATURDAY, WINTER 

9 FLYING is to BIRD as CREEPING is to 

AEROPLANE. SNAIL. GROUND FLOWER 

10 TEARS are to SORROW as LAUGHTER is to 
JOY, SMILING. CRYING MISERY 

‘Thu and the follomng senes of text problems are from collections of 
group tests prepared for the National Institute of Industrial Psychology 
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x i SIGHT is to PICTURE as HEARING is to 
SONG. COLOUR, EAR, SEEING 

12 EGG is to BIRD as SEED is to 

PLOUGHMAN, FOWL, PLANT, WHEAT 

13 REMEMBER is to PAST as ANTICIPATE is to 

, FANCY, FUTURE, FORGET, PRESENT. 

14 BEAR is to CUB as DOG is to 

CAT. SPANIEL, PUPPY, KITTEN 

15 FACT is to FICTION as HISTORIAN is to 

HISTORY, BOOK. NOVELIST, MATHEMATICIAN 
x6 BEAUTY is to ART as TRUTH is to 

SCIENCE, MUSIC, ARTIST. LIAR 

17 ASLEEP is to AWAKE as DEAD is to 

HEAD, CORPSE, ALIVE, MORTALITY 

18 FOOD is to MAN as FUEL is to 

WOMAN, STEAM, ENGINE, VAPOUR 

19 SKY is to GROUND as CEILING is to 

GAS. WALL, FLOOR. CHANDELIER 
ao. SWEET is to HONEY as SOUR is to 

SUGAR. SALT, VINEGAR, PEPPER 
2t. HORSE is to MULE as DOCILE is to 

RIDER. STUBBORN. DONKEY, MAN 

22. WHEN is to WHERE as TIME is to 

HOW, WHY. SPACE. LENGTH 

23. MOTIVE is to METHOD as WHY is to 

WHERE. MANNER, REASON. HOW 

24. CAUSE is to EFFECT as DISEASE is to 

REASON, CONSEQUENCE, DEATH, LIFE 

25. THE DAY BEFORE YESTERDAY is to THE DAY AFTER 

TO MORROW as SATURDAY is to 

SUNDAY, MONDAY, WEDNESDAY, FRIDAY 

(C) Completion Test 

(Seven problems only are given from a test sheet of twenty five ) 
Instructions Underline the word phrase, or number that 
makes the best sense, wherever there are three printed one above 
the other. 

green, green 

X. Grass is wet, but the sky te wet 
blue, blue 

. fell cured 

4 The man rode o 2 his bicycle and broke his arm 
climbed changed 

street owed Steal 

3 I saw a beggar in the hotel and showed him sixpence to sell 
parlour gave buy 


some food. 



appendices to retort os 


Drown 

II Robinson runs faster than Jones, and Jones runs faster 
Smith 


slowest 

than Brown, then Smith runs fastest of the three. 

backwards 


Tnday, before 

5. If to-day were Saturday, th'-n the day after to-morrow 
Sunday, prccrding 

Thursday, 
would be Tuesday. 

Wednesday. 


once 

6 It has been argued that Mahomed was both an enthusiast 
either 

Ignoramus; w ho 

or an imposter; and, were this true, those maj deny that 
esangelut , 

Mahomed annum infidel 

Chnstiamtj was an insincerity would be forced to conclude that 
he enthusiast 

must 

be should has e been an imposter, 
could not 


7 A man, writing on 1st January. 1922. “*<1 • " Slstcr * 
died 1S9S. twenty fi\e 

was born on 13th November, 1858. will be thirty-three years old 
was married 19°°. thirtj four 

year '* 

next Nos ember ” 
month ” 


(D) American Army Tests ( ' Group E xamin ation Alpha, "j" 1 
The following extracts show the type of problem used in each 
of the eight tests, and the general nature of the ins tractions s 

scheme of tests has formed a model for mnnmerable sets of group- 
tests As illustrated by this carl> experiment many defects in tne 
test material and m the general form of the examination, 
obvious to the reader, many of which have been various y amen 
in subsequent forms of such tests 

.Volcn- 15 of the \W*°irs of Pit Neho*.*! Academy of Sccncts 
Washington U-S-A- 
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Test 2 

InslrucltoHt Get the answers to these examples as quickly as 
you can Use the s’de of Uus page to figure on If you need to 
Samples 

1 IIow many are five men and ten men ? .. Answer ( 15 ) 

2 If you walk 4 miles m hour for 3 hours, how 

far do > ou walk ? . Answer ( 12 ) 

1. How man> are thirt) men and seven men ? . . Answer { ) 

4 Mike had twelve dgars He bought three more, 
and then smoked six How many cigars did 
he have left ? Answer { ) 

3 A company advanced 5 miles and retreated 

3 miles How far was it th~n from its first 

position ? . . . . Answer ( ) 

Test 3 

Instructions Tins is a test of common sense Below are sixteen 
questions Three answers are given to each question You are 
to look at the answers carefully ; then make a cross In the square 
before the best answer to each question, as in the sample — 

Sample 

Why do we use stos es ? Because they look well 

they keep us warm 
they are black 

Here the second answer is the best one and is marked with a 
cross 

Begin with No 1 and keep on until time is called 
1 Cats are useful animals because . they catch mice. 

they are gentle 
they are afraid of 
dogs 

4 Why judge a man by what he doe3 rather 

than by what he says ? Because what a man does 

shows what he 
really is 

it is wrong to tell a 
he 

a deaf man cannot 
hear what is said 

5 If you were asked what you thought of a I will go and get 

rMievyx wbmn. yao. dwla't know what acquainted 
should you say ? 1 he is all 

nght 

I don t know him 
and can't say 
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Test 6 

I L ° 0k .“ each tow of n ” mbe ” b =l0'v, and on tho 

two dotted lines wnte the two numbers that should come next 

Samples 


25 

5 


35 

3 


25 


.16 . 


Test 7. 

/Bifruc/wns In each of the lines below, the first two words are 
related to each other in some way What you are to do m each 
line is to see what the relation is between the first two words, and 
underline the word.m heavy type that is related in the same wav 
to the third word Begin with No 1 and mark as many sets as 
you can before time is called 1 


Samples 

Sky-blue : grass— table green warm big. 
Fish — swims man— paper time walks gul 

Day — night . white — red black cteiF” pure 

1 Gun — shoots . knife — RUN CUTS HAT BIRD 

2 Ear — hear : eye — TABLE HAND SEE PLAY 

3 Dress — woman feathers — BIRD NECK FEET BILL 

4 Handle — hammer knob — KEY ROOM SHUT DOOR 

5 Shoe — foot . hat — COAT NOSE HEAD COLLAR 

Test 8 

Instructions Notice the sample sentence 

People hear with the eyes ears nose mouth 

The correct word is ears, because it makes the truest sentence 
In each of the sentences below you have four choices for the 
last word Only one of them is correct In each sentence draw 
a line under the one of these four words which makes the truest 
sentence If you cannot be sure, guess The two samples are 
already marked as they should be 


Samples. 

People hear with the eyes ears nose mouth 
France ism Europe Asia Africa Australia 
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1 \mcncatjndiscoiered bj Drake Hudson Columbus Balboa 

2 Pinochle Is plajcd with rackets cards pins dice 

3 The most prominent industr) of Detroit is automobiles 

brewing Hour packing 

4 The \V\andoite is a kind of hors* fowl cattle granite 

5 The U b School for Army Officers Is at Annapolis West Point 

Nets Ihvcn Ithaca 


(F) The NORTHttMDrRLAMD MENTAL TESTS 1 
These tests were six in number, arranged in a small booklet 
The first part of the booklet contained detailed instructions and 
sample exercises and the latter part the tests proper Examples 
of cadi arc git cn below 

Test Bi 

Cross out plainly the “ extra ** word in each of the following 
lines — 


Charity 

kindness 


benetolence 

ret enge 

lotc 

square 

circular 


oblong 


hexagonal 

triangular 

needle 

tack 


nail 


knife 

pin 

coal 

bread 


coke 


wood 

paper 

bran 

wool 


cotton 


hemp 

jute 

hair 

feathers 


wool 


grass 

fur 




Test B2 



Cite the 

number 

that comes 

next 

in each of 

the following 

lines — 

i 

3 

9 

27 

81 

243 ( 

) 

*7 

15 

13 

it 

9 

7 ( 

) 

X 

2 

4 

7 

11 

16 ( 

1 

96 

48 

24 

12 

6 

3 ( 

) 

7 

5 

5 

7 

5 

5 ( 

) 

9 

8 

7 

6 

7 

8 ( 

) 




Test B3 



Cross out the extra 

number in each of the following lines — 

26 

3 



3i 

23 

27 

18 

22 


30 

24 


12 

81 



11 

1 

9 

3 

8 

2 


x6 

32 

6 

4 

7 

28 


21 

35 

14 

27 


1 "Professor Godfrey Thomson British Journal of Psychology Vol XII 
Part 3 pages 20i et seq Re printed by permission of Professor G Thomson 
and Mr F C. Bartlett Editor of the British Journal of Psychology ana 
Messrs Harrap & Co Ltd , the present publishers 
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Test B4 » 

Mr and Mis Smith Air and Mrs Jones Mr and Airs Robinson 


Elsie Paul Hany=Mary Grace John Chari es= Martha Clara 


Fred Elizabeth Frank 

From the above diagram answer the following questions — 

Answers 

What is Frank s surname ? 

What relation is Elizabeth to John ? 

What relation is Elizabeth to Frank ? 

What relation is Elizabeth to old Mr Jones ? 

How man) aunts has Frank * 

How many uncles has Fred > 

Who are Frank s grandparents ? 


Test B5 — Part 1 

In your mind (without writing them down) you have to arrange 
the five words in each line below m the proper order and then 


underline the middle woid of this order 



paragraph 

volume 

chapter 

sentence 

letter 

house 

street 

room 

town 

county 

orange 

red -currant 

grape 

plum 

melon 

general 

sergeant 

captain 

private 

corporal 


Test 6 

In each foreign sentence underline the word which corresponds 
to the underlined word in the English sentence 


Mansam badalta hai 
Achchha khub mausam hai 
Sirf dasbajehai 
Das gaz napo 
Ham kahan jaen 5 
Ham chha baje khama 
khawenge 

Yih rah kahan jati hai ? 


It is cha ngeable weather 
It is good weather 
It is onl y ten o clock 
Measure ten yards 
Where shall we go ~> 

We shall dine at six o clock 

Where does this road lead to ? 


(F) The Chelsea Mental Tests 1 * 
Tins set con tain s four tests first used by Dr Ballard in the 
schools of the Chelsea Division of London The first test is a Cipher 
Test and is the only one for which a time limit is applied The 


1 Reprinted by permission of the author and publisher from P B 

Ballard s Group Tests of Intel tgena. Hodderand Stoughton pp 117 128 
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second is intended to gauge the pupils power of understanding 
words The third consists of Dr Ballard s well known AbsonltU 
Tests in a revised form The fourth win Orientation Test suggested 
by lm estigations of Dr Lewis and Mr Hugh Gordon 

Abbreviated examples arc giacn below The detailed instruc 
tions arc omitted or abrilged 

Test I — Cipher 

{Ten minutes ) 

Key a e i o u h 


I C n p gs fl> ? 

a W tcllr sgrsi? 

25 f mnstrtsdggng tnnwttm w II t b w .n - - s 
« rkd fr fv - Irs ? 

Test II — Meanings of Words 

Look at this sentence World football marble melon arc all 
(solid eatable round small) Onl> one of the four words in 
brackets would make the sentence true— round Answer the 
first eight questions by writing down for each one the word that 
makes the sentence true 

i Honey Jam saccharine treacle aro all (liquid sweet sticky 
manufactured) 

8 Birthdays pam error death are all (disagreeable inevitable 
interchangeable unconquerable) 

how work the rest of the paper 

22 When the moon grows larger it waxes when it gets smaller 
{t What is the missing word ? 

25 Which of these words means the largest number of things 
cabs barrows trams vehicles carnages omnibuses carts motor 
cars ? 

Test III — Absurdities 

After each statement there are four tries (A 2 C D) at saying 
what is foolish in it Find out which of the four is the best 

1 A boy who wanted to go to a cinema but had no money 
thought it would be a good plan to walk in backwards for the 
man at the door would think he was going out and would not 
ask for his ticket Foolish because — 

A You cannot go in without a ticket 
B The boy was trying to cheat 

C The door keeper would see that he was moving mw ards 
D Cinemas are bad for the eyes 
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2 A countryman came up to London during the war and saw 
on a hoarding the words Eat less bread , do it now ' He 
immediately went into a tea shop to do it now Foolish because — 
E It said " Eat less bread " not " Eat less buns ” 

F He could not eat less bread by going into a tea shop than 
by not going in 

G Nobody ate more war bread than he could help 
H If jou eat too little bread, you will become ill 

24 While standing near a clock tower j ust before the clock 
struck twelve two boys tned to find out which of them could hold 
his breath the longer Neither of them won for one was able to 
hold his breath from the first stroke of the dock to the sixth and 
the other from the sixth to the twelfth Foolish because — 

W The boys could not hold their breath so long 
X It is unhealthy to stop breathing 
Y They ought to have started together 
Z The second boy won 


Test IV —Orientation 

1 Draw the capital letter F as it would appear if it were 
printed upside down 

3 If a boy stands on his head with his face to the south 
where will his right hand point ? 

4 If these six letters were seen reflected in a mirror, some 
would look the same as they do here and some would look different 
Write down those that would look the same SPMVNH 

Name by letters all the people you see drawn here whose left leg 
is nearer the beginning of the line (nearer the X) than the right leg 

(Six drawings follow showing a boy in various positions walking 
to the right or to the left towards the reader or away from him 
and standing on his head facing the reader or with his back to him ) 


(IV) Tests op Specific Abilities 

The testing of specific abilities generally requires laboratory 
apparatus and a laboratory technique such as does not lend itself 
to simple description The following however is one of the 
simplest tests available 


(15720) 



riB 
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Tetl cf flfechinUat Memory 1 

Material The fol ! owirg lists of concrete nrd abstract mc^O' 
syllables «— 

Three term Its** rcur Urm lists 


Cert rcte 

Abstract 

Ccncrc'e. 

Abstract 

Street 

Time 

Spoon 

Those 

Ink 

Art 

J!o*se 

Work 

Lamp 

Itoute 

Chair 

Truth 



Stone 

T 1 lrg 

rite 

Um lists 

Sti term Inti 

Cer-rete 

Abstract 

Corcrele 

Als'ract 

Ground 

Tact 

Desk 

Space 

Ten 

Scope 

Milk 

Creed 

Clock . 

Proof 

Hand 

Pride 

Boy 

Scheme 

Card 

Guile 

Chalk 

Pom 

Floor 

Hedge 



Cat 

Cue 

Seven 

term hits 

right term lists 

Cor cnle 

Abstract 

Concrete 

Abstract 

Ball 

Craft 

Coat 

Law 

Sponge 

Myth 

Girl 

Thought 

Class 

Kate] 

House 

Plot 

Hat 

Cause 

Salt 

Glee 

Tork 

Style 

Close 

Life 

Stove 

Youth 

Watch 

Rhythm 

Post 

Mood 

Box 

Faith 



Mat 

Mirth 


To test sheer rote memory meaningless ** nonsense syllables " 
are frequently used — , " jad, mig, dep ” ; to test logical memory , 
words suggesting obvious connections — , "grass, green, blue, sky, 
star, moon, sun *’ 

Method Tor group-tests the lists are simply reated once to 
the children, the words being enunciated at the rate of one per 
second Before each list is given, the examinees are ’notified of 
the number of words to be given After each list has been read, 
the subject writes down as many words as he can remember upon 
prepared blanks 

For individual tests it is best to allow the subject to see the 
words one by one, and one at a time, by means of some simple 
exposure-apparatus Mechanical appliances, wofoag accnra'rfiy “» 
time, are generally used , but a sheet of cardboard with a slot in i*~ 

•Reprinted by permission of the author and pnb’ishers frcmtVhiFP^ s 
Manual of Mental or & Physical Tests Warwick and York Baltimore, 
1910 Test 38 pp 356etseq 
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rather larger than the words may be used, moved oier the page 
so as to screen all bat the word shown The experimenter reads 
the words as each is shown, and the child pronounces them with 
hipi, so that he simultaneously sees, hears, and utters each list 
Evaluation The simplest method of marking is to count up 
the number of words correctly reproduced from memory Various 
methods of classifying errors have been suggested, but are not 
essential unless a detailed psychological analysis is to be under- 
taken If the lists are redictated and again reproduced after a 
larger xnten al — of a day, week or fortnight — some relative measure 
of “ long distance memory " is obtained 

(V) Standardised Scholastic Tests 1 
The following examples are selected to illustrate how the principle 
of an age-scale may be applied to the testing of scholastic attain- 
ments The first test — for mechanical reading — is given in full 
The figures at the side indicate how the results are marked , a child 
who reads thirty five words out of the whole list — e.g , down to 
" return ” but no further— scores a ‘ mental age ' for mechanical 
reading of 7 5 years 

(1) Reading ( Graded Vocabulary Test) 

Age last 
Birthday 


4 

to 

is 

of 

at 

he 


my 

up 

or 

no 

an 

5 

his 

for 

sun 

big 

day 


sad 

pot 

wet 

one 

now 

6 

that 

girl 

went 

boys 

some 


just 

told 

love 

water 

things 

7 

carry 

village 

nurse 

quickly 

return 


known 

journey 

terror 

obtain 

tongue 

8 

shelves 

scramble 

twisted 

beware 

commenced 


scarcely 

belief 

steadiness labourers serious 

9 

projecting 

fringe 

luncheon 

nourishment overwhelmed 


urge 

explorer 

trudging 

events 

motionless 

to 

economy 

formulate exhausted 

contemptuous 


universal 

circumstances destiny 

glycerine 


renown 

atmosphere 

1 Reprinted by permission of the author and publishers from Burt s 
Handbook of Tests for use in Schools P S King and Son pp 2 3 16 
19 etseq 
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II 

perpetual 

emergency 

humanity 

perambulating 


apprehend 

ultimate 

reputation 

exccssivcl) 

domineer 

theory 

12 

physician 

fatigue 

philosopher 

melodrama 


constitutional!} champagne 

autobiography 

efficiency 

enc} clopcdm 

hypocritical 

*3 

melancholy 

exorbitant 

influential 

terminology 


merccnarj 

palpable 

microscopical 

contagion 

fallacious 

binocular 


J4 atrocious phlegmatic refrigerator unique alienate 
eccentricity ingratiating subtle!} poignancy phthisis 

With two following tests the words and problems for one age only 
are here extracted Ten words or ten sums alone are of conrse, 
insufficient to determine the mental age 

(u) Spelling (Graded Vocabulary Test* 

Age 7 

tablo even fill black only 

coming sorry done lesson smoke 

(in) Arithmetic (Graded Oral Test Mental) 

Age 7 

1 SI) brother has picked six nuts my sister has picked ten 
and 1 lia\ e picked eighteen How many has ewe got altogether ? 

2 Twelve girls have a farthing each How many pennies is 
that ? 

3 How man} {d stamps can I buy for yd ? 

4 I started with fourteen marbles and I have won twenty six 
How many have I now ? 

3 I have a . s to divide among four children How much should 
each have if all are to have the same amount ? 

6 How many days are there in six weeks ? 

7 My brother is 4 feet high How many inches is that ? 

8 Qo_ a. tram, them weta fifty penplfi who each paid id fare 
How much (in shillings and pence) did the conductor take altogether ? 

9 If treacle were 8 d a pound how much would J lb cost ? 

10 Yesterday we went blackberrying I picked twenty-one 

bemes and my brother ate twelve of them How many were left ? 
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(VI) Vocatioval Tests 

The follow ing scheme of tests devised at the National Institute 
of Industrial Psychology illustrates the method of testing for two 
particular occupations 

(A) Tests for Shorthand Typists 1 
I Graded Tests of Intelligence — 

(1) Discriminating Opposites and Synonyms (alternative answers 

given) 

(2) Analogies {alternative answers given one correct and three 

incorrect for each problem) 

(3) Mixed Sentences (the examinee being required to indicate 

the truth or falsity of the rearranged sentences) 

(4) Completion of Sentences {the examinee being required to 

find the missing words) 

II Graded Tests of Educational Attainments — 

(r) Spelling 
/ (2) Arithmetic 

III Tests of Linguistic Ability and General Information — 

(1) Synonyms (The examinee is required to think of and 

wnte down a word of s i m il a r meaning for each of those 
given The given words are chosen to throw light not 
so much upon intelligence as upon range of vocabulary 
and literary precision and incidentally upon certain 
temperamental and moral qualifications ) 

(2) Definitions (The examinee is required to give the meaning of 

simple technical words The words are especially chosen to 
test familiantj with some twenty five fields of knowledge 
one eaSy and one hard term being chosen for each ) 

The foregoing are group tests 

IV Tests of Typewriting and Shorthand Writing — 

A Shorthand 

(1) Graded Speed Tests These consist of a specially pre 
pared senes of sue passages containing 60 80 100 
120 140 and 160 words The passages are arranged 
so that each is divided into twelve equal sections 
and each section is to be read within the space of 
5 seconds so that the entire passage occupied 1 
minute This device makes it possible for the ex 
penmenter with the aid of a watch showing seconds 
to read the passage at a uniform speed and at the 

1 From Tests for Clerical Occupations Jeunt Nat Inst Ind Psychol 
Vol L No 1 pp 23 27 (Quoted by permission of the Council of the 
National Institute of Industrial psychology ) 
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specific r*‘e Tie ca- Mate* tra-vriV ti**r shot 
har J t»o *ei l aci in*o 1 #M from (V pro 

portion t f coTeet won!* It ea h of the |v»sugvs i* is 
|v*i’i!moc<i ipjtr by r- e tit of an arbitrary fo—i-ii 
tl * a; pfM'(na*r s,>ee»J at til i li tl *■ iidlvi Juil roull 
take down «•» fated r-attr* H sliirtlar J 
(j) Outline Te-tl* Tl U cc— *1» » r f a scrim o* ffty tors* 
t»l at tnuvral tro* *» pra-’f ' it di nr cu u jr a r 1 campli 
lyi g tie rot Hpo tart prj- ipV* of H*r-ai » 
71 »rc li ro lirt l oi* to tl ’j test 71' 
Ht ’jJj'o tra-sen’- tl - r mtii-'n back hio 
l and , an ! tl *■ imaltt arc nar«rd bo*h fa* accuracy 
of outline ar l conr-ctri-i of trantenpt ( !lrrrgan!i"fi 
"p) 

II TypewTi’Hg 

(i) Speed Tests 

{») Typing from Vtnnt) (with tire limit) The 
candi'a'e it required to t> otr* and cvu( 
again f or two ninutrt a aliort *■•“•! c~cc known 
by l cart s-ch at Mar) bad a Li*Ie Iamb * 

(u) Typewrinng from copj (with ar-ourt limit) 
The candidate h given a pnnfrd passage to 
cop) at maximum speed on the typewriter and 
the tine it recorded with a »top-watch 

(j) Tests of Accuracy and Dnp'ay 

0) Accuracy The candidate f* giver: a nant. script 
containing a large ncnl>er of erron and of cor 
rtetiors Irsertcd af cr t) e fashion of a corrected 
printer a proof, and Is required carefully to 
type Iron tliis a fair cop> The result is 
marled both for speed and for accuracy 
(nj Display A long announcement of a roeetirg. 
typed without capitals or punctuation or any 
form of arrangement or indentation is given 
to the cardidate and the candidate is required 
to retype the matter arranging it as suitably 
as possible The result is marked for excellence 
of display 

(in) Tabulating A complicated list of data typed 
consecutively is given to the candidate who is 
required to retype and rearrange it in tabular 
form adding certain simple calculations 
{ 3 ) Manuscript Reading Two letters are gnen to the 
candidate written mat cry illegible hand the candi 
date is required to re- transcribe them The test is 
marked for accuracy and speed 
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In devising tests to measure the capacities t^t were found by 
analysis to be desirable for dressmakers' apprentice* special attention 
was given to three conditions — 

(i) That the tests should not include needlework or any proefss 
actually used in the trade 

(s) That the tests could be applied both as £ rou P and as 
individual tests 

(3) That the tests should not u\ol\e elatx> ratc of expensive 
apparatus 

The tests actually administered may be groop^ according to 
the analysis set out above 


(I) Speed Tests 

(а) Tests for maximum speed — 

(l) Drawing circles at maximum speed 
(a) Threading beads at maximum speed 

Packing, vath. a mounted needle at maxnri um speed 
(4) Knotting wool at maximum speed 

(б) Tests for customary speed — 

(1) Knotting wool with direction, " there is d° ** 

{2) Knotting wool with distraction 

(II) Qualtty Tests 

(а) Tests for perception of equal distances — 

(x) Discrimination of parallel lines 

(2} Dividing lines in half without measuring 

(3) Drawing parallel lines without measuring 

(б) Tests for memory of length form and colour —s 

(x) Selecting a line of remembered length frO m several altei 
natives 

(2) Selecting a figure of remembered form fn? m several altei 

natives 

(3) Selecting a remembered colour from several alternatives 

(c) Tests for co-ordination — 

(1) Pencilled dots are made at certain points 33 accurately a : 

possible 

(2) Pm pricks from underneath are made at C ertain P 010 * 3 33 

accurately as possible. 

(d) Tests for lightness of touch — 

(i) Folding tissue paper under standardised cau^^ons 
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(III) Tests of Independence 
(fl) Testa for memory of complicated instructions — * 

» (1) " Directions *’ test 

(2) Reproduction after an interval of a read description of a 
dress 

(ft) Tests for observation — 

(0 Enumeration of details of a dress (shown in a fashion plate) 
directly it is removed 

(c) Tests of general intelligence — 

(x) Binct-Sunon tests (London Revision) 

(2) Group tests (National Institute Senes No 33) 

In addition to the psychological tests mentioned above, a 
standard eye-sight test is gi\ en in cases where it is desirable 


APPENDIX IX 

The views of vanous psychologists who gave oral evidence before 
the Committee or sent memoranda on the following points — 

(а) The factors involved in “general" ability 'which must be 

included in testing for cducable capacity 

(б) The need for testing for “ special ‘ and " group ’ abilities 

m determining educable capacity 

Mr William Brown, MD, D Sc , MRCP late Reader in 
Psychology in the University of London (Kings College), 
Reader in Mental Philosophy in the University of Oxford 

Factors Involved in "General" Ability 
There was a difference of opinion between psychologists as to 
whether or not there was one central factor known as general ' 
ability Some said that there was such a factor, others said that 
there was not, whilst others again held that there were group ' 
abilities He personally had found evidence of the correlation 
between " group “ abilities But the evidence was not sufficiently 
convincing to support the view that such correlation was governed 
by one central factor pervading all abilities He was inclined to 
favour the view that there was such a thing as general ability with 
sub factors At any rate he was of opinion that the factors involved 
in " general ' ability could only be determined empirically, with 
the aid of the mathematical theory of correlation Professor 
Spearman, working from the standpoint of the mathematical theory 
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of correlation regarded Ids results as evidence of one central factor 
Professor Thomson said that if one took a number of chance abilities 
and worked out the results one would get by chance the same 
hierarchy. Professor Thomson said, therefore, that the hierarchy 
was duo to chance, but witness was not convinced that that view 
was right He did not consider that such a divergence of views 
would affect the use of mental tests 

There was evidence in favour of the existence of both "special " 
and " group ** abilities, and, therefore, both classes of abilities 
•hould be tested for in determining educablc capacity 


Mr. CYRtL Burt, D Sc , I’sy chologist to the London County Council 


Factors Involved is "General Abilitv” 


Dr Burt stated that the educational capacity of a child at any 
period of his life might be assumed to depend on mental factors of 
two kinds : (i) inborn psychological abilities of a relatively elemen- 
tary and general nature; and (u) acquired capacities of a more 
complex and specific character, chiefly memories and habits, such as 
particular items of knowledge and particular forms of skill The 
distinction between the inborn and acquired capacities was mainly 
theoretical 


Of inborn psychological capacities, "general intelligence" was 
by far the most important, as it was also by far the most easily 
tested " General intelligence ” comprised a number of factors 
but witness would regard it more as a single complex quality than 
as a group of independent elements It was best measured by 
tasks requiring the voluntary maintenance of attention, quick and 
accurate learning (m the broader sense of the word, namely, adapta- 
tion to relatively novel conditions), and on the higher mental levels, 
reasoning These should, perhaps, be regarded rather as modes of 
general ability, than as elements entering into general ability as 
component factors Of other inborn elementary capacities, the next 
most important for educational purposes was probably that which 
might be described as * long-distance mechanical memory * By 
" long-distance " memory witness meant a memory that could 
retain its powers over a penod of weeks or months rather tha n of 
mumtss . and hv " meichamcal bmsqqsv ” ha meant recollection of 


things in arbitrary connection, eg , historical dates rather than the 
gist of a continuous passage of prose The factors be had mentioned 
were not the only factors but probably the most important There 
was, for example another factor of lesser importance, namely 
imagery These inborn abilities were inherited at birth and could 
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not bo inculcated There was, therefore, a point of maximum 
attainment fixed by congenital limitations beyond which a child 
could not go, and to which many m fact did not reach 

Testing of ''Special" and "Group” Abilities 

Like most intellectual characteristics that had been subjected 
to statistical analysis, educational attainments appeared to depend 
upon capacities of two orders ( 1 ) a more general capacity entering 
into all subjects alike — a capacity m which “general intelligence " 
was the chief factor, (u) special capacities limited to particular 
subjects or particular groups of subjects Of these latter, the most 
important, or at least the most easily demonstrable m the ordinary 
elementary school, appeared to be (a) linguistic or literary ability , 
(6) arithmetical ability, and (c) manual ability, to which might 
perhaps be added (d) artistic capacity, and (e) musical capacity 
Dr. Burt considered that it was possible, and would be useful, to 
develop a senes of tests for measuring most of these capacities in 
schools 

Mr James Drever, D Phil , Combe Lecturer m Psychology at 
the University of Edinburgh 

General Ability 

" General ability " is a somewhat indefinite expression Its 
meaning will necessanly vary according to the entenon with reference 
to which ability is determined The acid test of Me may lead to 
a \erdict very different from that based upon school or academic 
success and in precisely the same way school success may not 
bear out the verdict based upon the results of our special tests for 
" general ability ” Personally I think I succeed in keeping matters 
clear m my own mind by distinguishing between * tendency ” and 
" capacity " m the natural endowment of the human being In 
discussing the subject of mental testmg, it is certain that some such 
distinction must be drawn and adhered to As a general rule mental 
tests are tests of capacity " and do not profess to be more 
Indirectly and incidentally they may throw valuable light on 
" tendency," but they are not specifically adapted for this purpose, 
and it would seem well nigh impossible to adapt them, at least 
on any basis of mental testing yet proposed In what follows it 
must therefore be understood that general ability ’ and " educable 
capacity," though really including factors of the " tendency " order 
— especially the former — are, for the purpose of the present dis- 
cussion, being taken moTe narrowly, and in the strict sense of 
" capacity " as opposed to ' tendency " 
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Mim Rea thick Tncntt, PhD. Lecturer in Philosophy, Bedford 
College, and Unn ersity Reader In Psj chology in the University 
af London 

TacTORS Is\OL\ED IV GENERAL ABILITY. 

The factors to be included fell into three groups 

(1) The processes basic to and constitute e of. Intellect, viz , 
motor ability, attention, memory, imagination, analytic 
comparison generalization, inference 

(II) The functioning of intellect 

(1) In the comnjand of language 

(2) In the application of past experience to theoretical and 

practical problems 

(3) In the use of standards of judgment and la the quality 

of judgments 

(III} The interest determinants of theoretical and practical 
atnlit} 

The Binet Simon tests in their original and adapted forms, and 
'alpha*' test of the American Arm}, the College entrance tests, 
the Hamburg Secondary School selection tests, in so far as they 
were not information tests fell under groups I and II The educa 
tional bearing of the psychological doctrines of Instinct and interest 
was not adequately recognised in existing tests bat was of first rate 
importance in interpreting results (Group 111) 

To a great extent interest and ability went together, and it was 
almost impossible to test one without the other A child was born 
with certain range of instinctive ability varying in degree in different 
directions, such ability determining interest, but the child had also 
spontaneous actmtj and from this as well as from his instincts 
developed the Interests which made up his individuality Unless 
ability was tested along the lines of interest the child had not a 
fair chance of making a good score 

Special and Grout Abilities 

The whole question of " special and " group ” abilities was 
still in the melting pot The validity of inferences based on 
correlation co-effioents as to group abilities or a general common 
factor was questionable The conditions upon which excellence of 
performance m a particular set of tests depended were msnffiaentlj 
known Theories as to group abilities levels transfer of training 
application of a common method, appeal to a common interest, 
needed further elucidation In the present state of ignorance a 
varied range of tests was essential 

A definite programme of tests extending over a considerable 
penod of tame and earned out on an extensive scale was necessary 
for solution of this and other problems 
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The late Mr J A Green Professor of Ed ueatiou at the University 
of Sheffield 

The Nature or Intelligence 
Inv cstigition had so far been based upon two assumptions — 

(а) That intelligence was something w the nature of mind 

energy (a central factor) which entered in varying 
degrees into all controlled behaviour from simple repeated 
mo\ ement through sensory discrimination to the recog 
mtion of analogies and opposites from the most elementary 
function (single factors isolated as far as possible) to the 
most complex function (group factors working m com 
bination) 

(б) That a hierarchical system of correlations was evidence of 

the existence of a central factor 

On tho first point one might perhaps urge the biological point 
of view as more likely to help us in deciding upon the nature of 
intelligence It seemed from that standpoint to be best defined 
as the integrative function of mind In the last resort this inte 
grative function found expression in adapbv e behaviour (He used 
the word integrative lather than integrating in order to avoid 
confusion with the mathematical use of the word Here he meant 
the capacity for seeing relations for systematisation if thought 
better but not summation ) Failure to integrate one s world meant 
incoherence in one s behaviour within that world If general ability 
meant intelligence as he had defined it it was a single function 
operating at call but with varying efficiency It ought to 
integrate to unify experience but it operated at various cognitive 
levels 

On the second point the question whether a hierarchy of cor 
relations could be artificially produced where there was no central 
factor at work and whether the mere discovery of a hierarchy was 
therefore conclusive evidence of the existence of a central factor 
were under dispute and the witness was awaiting the outcome 

At this point one might perhaps usefully draw a distinction 
between intellect and intelligence The biologist distinguished 
tacitly between them when he spoke of an order of intelligence in 
the a nim al world A dog might bo very intelligent but never 
intellectual A workman was often very intelligent though even 
under the most favourable environment he would not have been 
intellectual Conversely highly intellectual men were sometimes 
less intelligent than they were intellectual Gauchene and absent 
mindedness and even childishness were features commonly expressed 
in the caricature of the professor This might of course be expressed 
m another way Mind never worked m a vacuum It might create 
a world of its own and determine behaviour with reference to that 
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world \\ itiun thh intellectually created w oil 1 the professor was 
highly intelligent but ho Juid in the process of building Jus world 
lost touch with that of ordinary men m which world therefore ho 
often behaved foolishly 

If this mow wero true it seemed to follow — 

(а) That intelligence was not a summation of parts or a multi 

dimensional entity capable of resolution in certain 
directions 

(б) That intelligence was correlative to the universe in which 

it worked As the universe developed intelligence 
developed They conditioned each other and intelligence 
was revealed by its universe of operation fn other words 
one could not measure a potential intelligence though one 
might in somo sense gauge an active intelligence by a 
comparative estimate of its efficiency within its sphere of 
work Intelligence did not exist trt vacuo Professor 
Green did not agree with the expert psychologists tv ho 
said that the intcibgenco of the individual did not gro v 
after about the age of 15 or 16 He considered that as a 
mans environment expanded so his intelligence grew 
He would accept the statement that ft man of 40 would 
do no better than a boy of 16 m certain psychological 
tests {eg in the detection of absurdities) but he would 
not accept such tests as a measure of intelligence The 
man of 40 required a diflerent test of intelligence from 
the boy of 16 If we are to give both the same test 
it must obviously be a test within the universe of the 
16 5 car old That meant a serious handicap for the older 
man It was perhaps comparable to a test devised to 
compare the intelligence of a child and a dog To make 
comparison possible the test must have reference to a 
world in which both child and dog could function Jhght 
not the dog prove superior in such a case > 

(e) That tests of intelligence must take into chief consideration 
the world in which the persons concerned had been living 
and the possibilities of their rising to the demands of a 
larger world 

Thus the comparison of one intelligence with another involved 
the consideration of at least four factors — the two universes and 
the two efficiencies within those universes 

For example — A in a universe a had efficiency 75 
Bin a universe b had efficiency 5 
The universe b was however x times more complex than the 
universe « Then what was the relation of the intelligence of A to 
that of B , Whatever answer one might give to this problem did 
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not meet the «l ole need for A in the simple universe a might not 
be stretched to his full power His cffcicncj m universe e which 
was y times as complex os a might nctuallj nsc to 85 — a situation 
not uncommon in comparing results in the universe of school with 
those in the umv erse of life One wanted in fact something m the 
nature of a co-efiiacnt of elasticity in making comparisons amongst 
intcUigenacs This might be a constant in a given individual 
If so it was the most important of all 

Tim ineed for Testing for Special and Group Abilities 
With regard to the need for testing special and group 
abilities Professor Green said that if this meant the various types 
of umv erse in which different intelligence might operate most 
efficiently there was probably real need for enquiry in this direction 
Psychological tests were probably used very si ghtlj anywhere 
except in America 

There were some practical difficulties in assessing intcll gcnce 
(arising from its mode of working) 

(а) Intelligence was often curiously shy Even in the same 

person its operativ e force could not be steadily guaranteed 
This was shown by the relatively low reliability co 
efficients often obtained in various kinds of problem work 

(б) Intelligence was apt to show itself in restricted fields or to 

operate with varying efficiency in different fields eg a 
class of fifty boys (Standard Va) working arithmetical 
problems and Burt s reasoning tests gave a correlation as 
low as 34 

There were many schoolboys (perhaps more school 
girls) who were prevented from matriculating by the 
requirements in Mathematics 

(These differences were probably due to fundamental 
differences (eg simple quantitative relations) in sensi 
tivity Restriction of this kind however meant an 
intelligence of restricted range and a test in a wrong field 
would give a very unreliable result for the individual 
concerned 

(c) Even though intelligence was defined as rthe integrative 
function of mind the integrative process really included 
analysis It could only put together what it has pre 
viously taken to pieces but the taking to pieces (when 
it was conscious) must have been done upon a plan 
which itself was the outcome of an integral view and 
when it was not conscious as in childhood the analysis 
followed more or less closely a plan determined by our 
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racial history The difference between » penetrating and 
a superficial intelligence was due to di Cermets in snaly 
tical power So we were brought back again to the 
capacity to see things as wholes as being a fundamental 
characteristic ol intelligence. 

Mr L O Lewis, D Sc . SLR OS 

1 actors or General Ability 

Dr Lewis said that all tests of general ability were really tests 
of special abilities Although there is a " common factor * involved 
in general ability no tests yet devised measure tins factor directly 
The roost important factors involved In general ability are voluntary 
attention, reasoning the ability to choose the essentials in any 
situation and the power to apply previous knowledge in solving 
new problems 

One method of approaching this problem was to find what 
mental testa differentiated most definitely the normal from the 
subnormal person Records with the following Bind tests showed 
the greatest disparity between these two classes of persons — 
Comprehension of difficult questions 
Reconstruction of dissected sentences 
Detection of absurdities 
Definition in terms superior to use 
Definition of abstract terms 
Tests of immediate memory 
Counting backwards 

These results supported Binets view of the importance of 
linguistic ability in the assessment of general intelligence The 
failure of subnormal persons in the tests for immediate memory 
witness believed to be due chiefly to defective concentration of 
attention , and their failure in counting backw ards to inability to 
manipulate mental associations previously acquired These opinions 
were based on investigations lasting over many months that he 
had earned out amongst mentally defective children The poor 
mem ones of defective children were due not so much to subnormal 
physiological xetentiv eness as to their inability to adopt systematic 
and rational method ol learning There were cases however where 
defective children possessed extraordinary memories but such 
children often ffded hopelessly with such practical tests as Healy s 
Construction Board 

Special and Group Abilities 

The present system of educating children in large classes made 
it difficult to recognise special abilities and still more difficult to 
foster them Specially devised psychological tests could give the 
teacher valuable information in this respect 
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In the past, the failure to analyse carefully the child's mental 
processes had led us to attribute to general intelligence much that 
was really a manifestation of special abilities 

In the study of mentally defective children specific disabilities 
seemed to be of greater Significance than the general mental 
retardation. 

Mr B Museto, formerly Investigator to the Industrial fatigue 

Research Board (now Chalhs Professor of Philosophy at the 

University of Sydney) 

" Genital " Ability 

Mr Muscio suggested that cducable capaaty might not be a 
unitary thing, but that a person might be cducable in one direction 
and not m another Sufficient investigation had been done to 
justify persistent research into this suggestion Probably, however, 
cducable capaaty of any sort demanded the presence of the following 
three factors, involved m " general *’ ability 

(a) The capaaty to perceive or apprehend relations • 

(b) The capaaty to adjust thinking and action to new conditions, 

and 

(c) The capaaty to combine particular experiences mto signi- 

ficant wholes 

The two latter factors might be dependent upon the first, which 
would then be the fundamental factor concerned But the capaaty 
to perceive relations was possibly spcaabsed There was the person 
who could best perceive relations in concrete objects, such as 
machines, and the person who could best perceive relations among 
ideas expressed m words Possibly those cases indicated different 
levels of '* general *’ ability rather than different kinds of it 


Mr, T Percy Nunn, DSc, Fnnapal of the London Day 
Tr ainin g College and Professor of Education in the University 
of London 

> Theory or Tests 

Dr Nunn stated that in testing a person the aim was at bottom, 
always the same , namely, to infer from the way in which he dealt 
with a given situation the way in which he was likely to deal with 
others The inference was safer the more closely the subsequent 
situations resembled the first, but it was never free from an element 
of risk A boy might jump a certain height to-day, but it was not 
certain that he would be able to reproduce the feat to-morrow 
In general, however, the situations contemplated in the inference 
were of necessity different from the test situation and might differ 
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from it vety widely — as when from the quality of a young man’s 
Greek verses his probable capacity as an administrator was inferred 
In such cases the inference was valid only if it were known before- 
hand that the capacities brought into play in the test-situation and 
m the subsequent situations were, if not identical, at least definitely 
correlated In other words, the procedure must be based upon a 
well founded theory of abilities 

At present there was no such theory universally accepted by 
psychologists It might be taken as agreed that situations could 
be classified mto groups, such that inference was always possible 
from observed ability to deal with one situation to probable ability 
to deal with another of the same group For instance a boy who 
was good at tennis was very likely to be good at racquets, fives and 
badminton ; and one who learnt Latin easily would probably leam 
certain other languages easily The question in dispute was whether 
ability in one group was a valid basis for inferring ability in a group 
which appeared to have nothing in common with the former To 
that question Professor Thorndike has replied " No ” Professor 
Spearman, “ Yes " 

It was somewhat widely believed that Professor Godfrey Thomson 
who had dealt with the subject very acutely, had recently proved 
Dr Spearmans answer to be untenable This was a mistake 
Spearman had expanded his "Yes" mto the statement that a 
single " central intellective factor " entered into the constitution 
of all varieties of intellectual performance , it was against this 
statement, and, in particular, against the chief mathematical argu- 
ment used to support it, that Thomson had directed his attacks 
It must not however, be assumed that these attacks had been 
successful From personal discussion. Professor Nunn had gathered 
that Professor Thomson did not dispute the position in the form 
m which witness had expressed it , namely, that a person's powers 
to deal with situations of widely differing character were, in so far 
as they involved intellect, connected systematically m such a way 
that it was always possible to make an inference from his ability 
in dealing with one type to his probable ability w dealing with 
another type And that Professor Nunn took to be the essence of 
Professor Spearmans contention He himself agreed with this 
contention 

The controversy Rad far more than mere academic interest , 
for unless Spearmans view, as Professor Nunn had put it was 
sound inferences based upon the results of tests — whether the new 
psychological tests or the older competitive examinations — must 
often be sadly precarious 

He agreed that there were sufficient instances of people being 
abnormally gifted in one activity and far below normal 10 all others 
to make the subject an important one for discussion At present 
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there ww no explanation a partial explanation might bo that 
the t>i«* xuljcct had sapped all the individuals interest, leaving 
rone for other subjects There was also evidence of people whoso 
interns* took one direction at first and another direction later 
With regard to great musicians ant ness considered that ability in 
music must also presuppose general ability 

1 fe woul 1 define precoaty in cluldrcn as the premature emergence 
of certain faculties as compared with the average time of emergence 
in normal children lie was not prepared to say that a child could 
precocious m one form of ability and of less than av cragc ability 
in other forms, it was probably more true to say that precocity 
meant more general capiat} at a certain age 

Mr C A RjchvrOSON II..M Inspector of Schools 

— It is to be unlcrstood that the opinions expressed by 
Mr Richardson are his private news and must not be taken 
to represent the opinion or the policy of the Board of Education 

Tun I actors Involved is General Abilitv which must 

BE INCLUDED IN TESTING FOR LdUCVBLE CAPACITY 
Mr Richardson sal 1 that vvlule it should not be forgotten that 
in all mental processes the mind worked os a whole and therefore 
any isolation of special factors was largely arbitrary and abstract, 
the various assets of intelligence might be conveniently classified 
so far as testing for educable capacity was concerned as follows — 

(1) Readiness and abilit} m applying knowledge 

(2) Discrimination of essentials. 

(3) Associative processes (a) richness and maturity (6) logical 

integrity 

(.$} Pow er to control and concentrate attention 
I5) Power of comprehension 

(6) Ability to hold in mind the conditions of a problem 

(7) Practical judgment and ingenuity 

(8) Steadiness of purpose 

(9) Power of forming abstract ideas 
{10) Power of generalisation 

(11) Critical nbditv including self criticism 

(12) Ability to manipulate imagery 

The items on the above list were of course far from being 
mutually exclusiv e there was considerable overlapping Attention 
for example entered into all intelligent mental processes and 
association into nearly all . But it was possible to say of any well 
devised intelligence test that it tested certain aspects of intelligence 
more particularly than others and a set of tests should certainly be 
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constructed In Bitch n vraj m to afford evidenced the child's capiat) 
In nil lb** lilnic directions, if \ihd conclusions Mere to b-- drawn 
as to his educable capacity, 

Tnr Nrrn ron Tmtisg "SrretAt " asp ” Group” Awmxrs is 
Drnawtsiso J'tiLCAnLt: CArvciTi'. 

Mr. Kicli'tnlson thought it unhkrl) tliat special abilities existed 
in the same sense as general ability It mis becoming sufficiently 
evident tliat in all forms of " intelligent " mental activity there was 
present a certain factor to which the none " general ability " might 
fairly tw given It then seemed probable that sjx-cial ability or 
(better) ''aptitude," was a combination of general ability and 
special interest, and, jn some cases special temperamental and 
physical characteristics 

Hence in determining edu cable capacity the prime necessity was 
to determine the level of general abiht> In cliildren of superior 
intelligence this would usually he sufficient, for as a result of the 
tests they would be known to be easily educable, anti any special 
aptitude would, without doubt, show itself in the natural course of 
their development But in the case of cluldrcn of a low degree of 
intelligence, it would be extremely useful to discover their special 
aptitude (if any), for it would then be possible to make the moat of 
their limited educable capictt). 

Briefly then, supposing all children to be tested for general 
ability, it was desirablo in the case of those testing below a certain 
level, to make further suitable tests in order to discover their special 
aptitudes. 


Mr. Godfrey II THOMSON, D Sc . Ph D , Professor of Education at 
Armstrong College, Newcastle-on-Tyne 

General Adilitv 

He was not personally a believer in the existence of a ” faculty 
called general ability lie considered that the statistical work of 
those who affirmed this theory was of doubtful validity He had, 
of course, no objection to the popular use of the term to indicate 
the average ability wJucli a man showed 

His own opinion was that ability in man was a very much more 
complex affair than this, and he was convinced that differences of 
type occurred which were not explicable by a general factor plus 
a unique or specific factor It was not necessary to postulate the 
existence of a general factor, but educational units should be con- 
sidered. The fact that a man was better in any particular activity 
was due to the pruning away of unnecessary mental factors 
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Mr. I'rvnk Watts, Assistant Inspector of Schools. formerly 
lecturer in I\>ychology in the Umv ersity of Manchester and 
in the Department of Industrial Administration of the Collegia 
of Technology, Manchester 

A’efr— It is to be understood that the opinions expressed by 
Air. Watts ore his pm ate views, and must not be taken to 
represent the opinion or the policy of the Board of Education 

Factors Involved in "Central” Adiuty. 

The ability that became and remained " general ” was probably 
rare " General ability," as the psycho’ogist knew it, was the form of 
Intelligence winch was of the nature of intellect os distinct from 
instinct or intuition — it mv olv cd the capacity to deal with " general " 
ideas Tests like the U S.A Army Alpha tests « ould discover general 
intellectual ability The young child had general intelligence rather 
tlian ” general ability "—if one might be allow c<l to differentiate ; 
it was general ability undeveloped, still at the concrete level, which 
he displajed The onlv method of testing general intelligence at 
this stage would seem to be to take samples of ability m a very 
large number of diverse performances This was impossible practi- 
cally. A sampling would usually introduce the element of unfairness 

"Specivl" and " Group " Abilities 
The ** special " abilities which needed investigation were — 

I 

(1) .Musical A bill/} — ttitness recommended the use of the 

Seashore Gramophone Test Records for this purpose 
{Ability to discriminate differences of pitch and intensity, 
sense of consonance and tonal memory w ere tested ) 

(2) Arithmetical Capacity — The ordinary examinations usually 

did this, but the) were occasional]) apt not to produce 
thoroughly reliable results 

{3) Language Capacity — This was usually tested via Composi- 
tion Added information could be secured from children's 
gradings of a number of Compositions of obvious!) varying 
merit 

(4) Dratenng Capacity and Mechanical Dexterity — Witness knew 
of no reliable tests 

II 

Arising from the above and energised by particular ' instincts " 
and " interests " are many of the aptitudes making for 
success in industry trade and commerce At present these 
are untes table 



Mr* W. II. Wi’icii, District Inspector ol Pc boots under the London 
County Council. 

Ct-fERAL AtmtiY. 

Mr. Winch said that the meaning and existence of general ability 
was much disputed among pychologtsls The older conception pi 
faculties was largely gt\ cn tip Personally 1 e should include a test 
la Rote Memory, Sutrttancc Memory, Imagination and Reasoning 
as necessary to estimate so-call-d general ability, with possibly a 
Perception test There was a diflcrence between *' rote memory' " 
and *• substance memory " * the one entailed the memorising and 
reproduction of words and the other the reproduction of ideas 
underlying the passage to be memorised Of the two "substance 
memory " was usually the better done, as it was the easier. The 
ability for rote memory and for substance memory steadily rose op 
to the end of the elementary school age 

Whether abilities dl 1 lall into “ group " was again a matter 
of dispute among psy chologtsts Using the term *' general ability " 
loosely as a sum or average of several factors, witness thought that 
tests should be used in all cases, where possible, as abotc indicated 
Special tests would be required for draughtsmanship and con- 
structii e ability of a mechanical kind in addition to those of linguistic 
constructis encss involved in the general ability tests 
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